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rican gocicty for testing Mviaterie 


Riehle’s rapid- response and se nsitive weighing system, Slight motion at be am 


end provides sufficient signal to operate the servo motor move e the poise — 


to establish force equilibrium. 


w sensitiv vi ty.. 


IS L ‘RIEF 


4 A T E 
«If the tests you make today require g greater sensitiv ity and more rapid 
: _ response than | those of “este day, you can be sure that y your tests of 
the near future will have still, more stringent requirements. ‘This: new 
coy Riehle Electro-Balanced Indicating Unit is for you. With its ¢ greater { 
j 


flexibility and precision 1, it anticipates tomorrow’s requiremen nts = 
practices . .. of development practices . control pra 


_ tices. Av ailable for both hydraulic and screw power ‘testing machine 

— by Riehle. C Complet te line of Riehle- built accessories, 


PAGE BULLETIN JUST MAIL COUPON 


le e "TESTING MACH INES send y “your free A-pag page Bulletin RU-14-56° with full 
on the new Richle Electro: Balanced In Indicating Unit. 
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"Ed, A ome of Rheological Testing of Biodome at Low w Temper 
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Rapid Fatigue Test for Rolling Contact A. Ryder 

Radioactive Tracers in Nondestructive Inspection of Internal Components— 
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the Modulus-Density Relationship for Polyethylene Resins—C. A. Adams 
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- This committee has authority in all matters eal 
the acceptance, rejection, editing and publication 
_ of papers, committee reports, and discussions. The 
- committee also acts in an advisory capacity to the | 


Board of Directors on matters in general. 


Corresponding Members from Pacific 


Coast District Race St., Philadelphia 3, Pa. 
R. E. Davis $6.50, Canada, one year, $3.25, two years, $5.75, three years, $8. 
year, $3.75, two years, $6.75, three years, $9.50. Single Copies—50 cents. Number 217. = ered - 
. cless matter, April 8, 1940, at the post office at Easton, Pa., under the act of March 3, 1879. a , 


— 
: © Copyrighted 1956, by the American Society for Testing Materials. 


<_ FOR FURTHER INFORMATION CIRCLE 29 297° ON RE READER SERVICE CARD PAGE 105 
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Notes by A. T. McPh 
i 
» 
Ge 


"determinations \ 
ind t04 4 minutes 


method of n measuring mercaptans and in 1 hydro-carbons. It’ ts sir 


to operate Tequires m no standard s d solutions . . 
From 15 to 20 consecutive analyses can be run without > 


ae as 100 micrograms. 

instrument adjustment. Reaction time registers in tenths: of seconds 
directly on on the | titrator. Average ‘determination time is, 3 3 to 
depending upon the amount of mercaptan present. 
0 ‘ail power 


Overall size 12” x 12” x 414” . Operates from 115 ‘volt, 6 
aes Licensed ‘under patent rights of Standard Oil Company (Indiana). 
20930 Cenco Coulometric -Titrator complete, $549. oo. 00. 


war No. 1264. 
‘for Circular No. 1264. 
Central Scientific (Company 


 1718-G IRVING PARK ROAD, CHICAGO 15S, -INOIS— 


The most complete line of 
scientific instruments and lab- 
oratory supplies in the world | BRANCHES AND OFFICES—CHICAGO NEWARK BOSTON BIRMINGHAM + DETROIT> 
SANTA CLARA + LOS ANGELES + REFINERY SUPPLY COMPANY—TULSA HOUSTON 
SCIENTIFIC CO. OF CANADA, LTD.—TORONTO + MONTREAL « VANCOUVER « OTTAWA 
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Kimble > Funnels save: ‘ou time 


be and still hold an unbrok 
x Faster filtration because: column of liquid. 


‘Pape rs fit quickly, and easily by simply Kimble Squibb Separatory Funnels — Kimble funne Is a1 are fully annealed 
folk ling in halves and then quarte rs. Faster separation because: nea the me chanical pe 
; Only” a narrow band at the top of the T hey ha ave 15% we ter th an np ll ngth 

‘paper is sealed tightly to the bowl, 

leaving a large surface area of filter 


ixi gh filtration and sep- 
eed.” through which liquid can P- 


nd stop aration. Specify Kimble funnels when 
‘bleed.” There is a funnel for each of ’ - ae you order from your laboratory supply 
sizes used filter paper. 


ne ae ope nings “make them “m easier to fill _ dealer. He'll be glad to give you latest 
Funnels can be used with suction in; 


and clean. Taper of lower part of body information | about prices, sizes 
conjunction with filter cones without small inside diameter just above e 
_ danger of paper tearing at high speeds. stopcock that permits accurate 
Inside stem diameter is as large as it of liquid column . . . stem drains com- 


te 


‘| Owens 


GENERAL OFFICES - TOLEDO 1, 


q 
4 
i 2 
— 
— 
et 


Makes no difference what you make or buy or sell . oe 


mak 


|, radiography 


it over your local Picker representative * orwriteus 
“ outlining © your “problem and, if possible, sending typical samples. 


tee 
premio for you. Costs you nothing to find out maybe 


it's costing youa great deal right now NOT TO. 
There’ probably district office near you (see ‘phone book). 
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| Outstanding West t Coast Meetin 
hart Course of Continued Research in - 


Materials 


ASTM s Biggest Technics al Program—200 papers in in n 43 Sessions 


pal 
“Unfinished may seem a strange way to characterize a meeting t its 
ge way ant Visits 


was in every way such an outstanding si success, but in a sense this is Th Sout! lifon is 
of itself an indication of its success. Sout ern all ustries 


1 value ¢ and interest so > sustained that the meeting will t not be considered 


_ be done, more opportunity needed to discuss the many vital problems in _ Committee on Arrangements is given 

é - Properties of materials. Many of the authors concluded their presentations * _ much credit for the manner in which this 
on the note that their purpose will have been served if other investigators __ feature of the meeting was handled - _s 
| are prompted to undertake work along the same lines. Some specifically wi as sincerely — ated as was evi- 

recommended organized work to be initiated by the Society to take care _e 4 = by the number w ee ad- 

some outstanding need. It is expected that much will come of this of 

ing. In the meantime the record is briefed on the pages. pl 


The local Com imittee on 


: s Presipent R. work i. hes a al and inter- "arrange a most entertaining program of 
Schatzel said at oe opening session it national re putation. _ Out. of these varie trips and other events for the ladie “- 
~ Los Angeles on September 17, this was ous discussions, forums, symposiums, Their efforts, no doubt, contributed no~ 
of to out. advancing new ledge—and formu- little in encouraging the attendance of 
lating old and established practices into quite a number of ladies from the East. 
q “bet tweet n peso anes aks consumer and to standards which takes them out of - Many of the me mbers w ere accompanied © 
form a meeting ground for commercial realm of discussion and puts them to by their familie ee The ladies’ registra- a 
transactions on a fair and equitable use—we have brought a service to indus- tion 147, whic ‘+h compares very 
basis.” try in our country, and I am sure it fav wi ith an Annual Meeting in 
‘omplimenting the Committee on going to be advance ed here.’ - 
‘ments on their excellent plan- 
a ning for the meeting the ASTM P resi- 
— dent predicted a most successful | pro- 
gram—“The diversity of the papers 
— themselves at this meeting . . . is some 
ation n of the bos coverage 


= 


tions that ASTM min prov id 
ing a forum for the exchange of opinion, 7 
data, and development of knowledge of — 

materials and methods. It has done 
this for fifty years ona purely voluntary 7 
basis; so over that time it has ¢ attained 
the distinction which,: I believe, is 
rivaled any other country in the 
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cations are allaVailable. But apart from = of plants arranged forthe — 

there was the repeated expression in the sessions of more work needing tp members to make inspection tours. The 

— 

— 
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MPOSIUM | ON RADIATION 
_ EFFECTS ON MATERIALS 

Wig 
Hirst symposium | 


field 


important new 


large audience 


eae The first full-dress sy mposium cover- 


— ing radiation effects on materials was 
before an ASTM audience of 
was sponsored by the Sub-_ 


essions 


industry heavily represented 
‘ioe sessions stress problems of special concern 


such es seismic shock, w water, wood 


laboratory and industrial 


y urch 


| 


in papers, and em- 


n to West ( Coast — 


seale uses of radioisotopes were de- 
se ribed_ in papers from Rock Is sland 
Arsenal, Douglas Aircraft Co., Uni- 


versity of Michigan, Westinghouse Re- 


Laboratories, Shell Dev elop- 
ment Tracerlab, Nuc lear Instru- 
and Control Co., and the Michi- 


a4 


gan State Highway De _partme nt. 


1 metal preservation studies, rub- 


nmittee on ober adiation E fleets: of the removal and detergency, refinery scale 
mi applications, industrial activation analy- 
sis; determination of naphthalene in 
coal tar, thickness and concentration 
gaging, and traffic-paint-wear studies. 
Three papers on radiation effe ets 


songs is for the 
directly reflect Committee E-10’s entry 


1957 Annual Meeting of ASTM i in June 
at Atlantic City, N.J. | 
; A large degree of credit for organizing into this field. One Oak Ridge National — 

_ these presentations is due D. O. Leeser Laboratory paper discussed the ques- 
of the Atomic Power Development — r tion, “Will ASTM Specifications be 
Associates, _ Organizations represented — Influence d by Radiation Effects in — 

by 13. papers included Brook- Metals,” and another from Oak Ridge 

haven N: ational Laboratory, Battelle gave some data on the problem of 

Memorial Inst. , Oak Ridge N ational tablishing pecifications for organic 
Laboratory, estinghouse materials. The problem of radiation 

Corp., Nest: Aviation, Ar- dosimetry was very ably cove a 
an gonne National Laboratory, Sylvania paper from the General Electric Co., 
& Co., and Massachusetts: With C. EL Crompton, 
Institute of Technology. A film Lead Co. Ohio, and G, D. Calkins, 
Across the Atom” * was also shown by Batte Me morial Ins t. = acting as 
the Hi: unford Works the General ch two sessions, very in- 


irme n n of the 
ussion on all twelv 
n from the nce 
was also directly or in- 
directly” “responsible for arranging the 


presentation of all the papers as sym- a 
posium chairman. 


TITANIUM 


elated indus- 


“earrying ‘out ‘te sting on 
materials. 


Sion periods were lively and rewarding. A 
Ful credit for catalyzing the discussion 
is the chairmen of the sessions: 
i . Woolsey, North American Avia- 
tion; : D. O. Leeser, G. D. Calkins, 
Battel lle al Inst.; J. 


these papers were the most “inter resting 

_ instructive group ever heard on 
the subject. Sponsored by ASTM 


| 
Phe 
ADIOACTIVE ISOTOPES — “3 p Pete of the H: irvey Machine Co. who 
) thermal stability were pre- 
vel? 

Holden, 
Committee E-10 on Radioactive Tso- mal stability. 


provide most of the 
ustin, wal 
‘papers and discussion 
: an The first session, opened by J 
also chairman of the symposium 
a committee, was heard by an audience of 
dience rates t as an 125, 
group of papers 
in this teld by Schwartzberg, W illiams, and 
Jaffee of Battelle Memorial Inst. J Also 
Ogden, and Jaffee on effect of 
te mpe rature on elongation and on effec : 
composition and annealing on ther-_ 
STM BULLETIN 


quality control by 


Wood, 
that consider: able progress ad bee n 
made not only in improving ease of 


are coming into ir 


Metals Co., discussed elevated. 


re te mper: iture properties of an alloy and 


B. Stark, North American Aviation 


<4 Inc., described properties and fabrica- 


tion arac teris of titeniun 


tion representatives ae ‘alifornia 
Institute of Technology, North Ameri- — 


é can Aviation, Lockheed Aircraft, Wes 
ern Gear, Sandia Corp., Armour 


search Foundation, and Douglas Air- 
The second session was de »voted to 
the presentation and discussion of 


five papers dealing with various aspec ts 


ee ‘subjects included electroplating of physical testing of titanium an 
an 


3 ber deterioration, autoradiography, soil 


‘tits anium alloys. These included 


paper on the use of sti tistical tech- 


niques in connection with maintaining 

R. Smith, Mal- 
lory-Sharon Tits inium C orp. Much 
progress has been made in the de ve lop-_ 
me nt of te sts applic: able to titanium, and 


the discussion indicated the importane e 


It wa Wi as ev vide nt from the four papers: rs 
in the third session pre sided over by F. 
Jr., Douglas Aircraft Co., 


handling the complicated equipment 


at seems necessary for certain chemi- 


cal analyses of titanium, particularly in 


determining oxygen, but that accuracy, 
likewise, is coming to be more ne arly 
what the analysts desire. eee 

In two papers from Electro Metal- 
lurgic al Co., R. Fowler described 
oxygen analysis; R. L. Folkman and 
M. Schussler the development of sam- — 
ples and testing te for titanium | 
sheet. 

C. Blake and T. E ck, anium 
Me ‘tal Co. of America, covered tits a- 
nium sponge evaluation and, finally, 
the Bureau of Mines’ Don Baker con- 
tributed results of extensive work on _ 
the important Brinell hardness testing — 

proble ms. ardness testing is 
special concern since it is considered 
a sort of quality-control test and from 
it production men can de ermine just 
how their produc t running. 

commenting on de termining gaseous 
elements of titanium, Fowler said 
that there is little hope that the emis- _ 
sion spectroscopist | can handle this de- 

termination although the simple 
spectrograph might be developed use-— 
fully; sets of vacuum fusion apparatus 


vasing use. Ho 

and reliable 

paratus approaches are ‘needed. 

the production of refractory mete als 
8, routine dete rminations of 

gaseous ele ments m: Ly as” 
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PRESIDENT’S 

General Ivine,— Super Materials for Performance” 
‘The highlight of the West Coast meeting was the President’s 

eon at which the Air Force’s Lt. Gen. Clarence S. Irvine, Deputy Chief of Staff 
(Materiel), was the principal speaker. 4 The President, in wdvening the members 
and others in attendance spoke very interestingly on the subject ““Where Do We 

7 from Here?” which tied in very appropriately with the General’s — 4 
In his address, “Super Materials for Super Performance,” General Irvine 
poeree- his primary concern was that industry should be alert to the development of 

“the needed materials to carry out plans for the missiles and other equipment that 
s now in prospect. _ Much research is needed and it is most desirable that this 

ork be carried on by industry, rather than to rely on Government-sponsored re- _ 

search. _ With this is needed properly trained personnel and at the present time 
- there i is a great shortage in youth training. In contrast, the General cited develop- _ 
—_ that are taking place elsewhere. America cannot afford to relax in any way 

in its scientific endeavors. It is expected that Gen. Irvine’s complete address will 
_ in a later issue of the BULLETIN. President Schatzel’s address appears i 


The luncheon to which many industrialists in the area had been invited was very — 


well attended, with close to 400 present. 4 


measure peening effect on aluminum 
of steel. alloys or on very hard steel and soft 
In his introductory ew to this _— materials, shot size and shot material — Young's $ ‘modu us— eryllium 


_ session, ASTM Director F. L. Ls aQue, ot: should be specified in addition to in- copper r strip-—sea- -water cor- 


vice-president and manager, tensity. By measuring the are height 
ment and Research Div., The Inter- ofa spec ‘al test strip or simple diameter rosion resistance of aluminum , 
national Nickel Co., Inc. pointed out _ peening effect can be correlated with an ‘The three "papers an and the cor condensed — 
- th: it this symposium was, in essence, one A Almen intensity re reading. i. waa rsion of the 1956 Gillett Lecture whic hh 
ASTM’s research contributions—by A. E. Flanigan and E. U. comprised the Non-Ferrous Metals 
which through presentation, discussion, versity | of California, a de- Session dealt with interesting problems 
and publication of data, the work of termination of the rates of isothermal in this field such as determination of 


f hundreds of technologists is from welds. Ts ’s s under relaxation 


was carried out in an attempt to un- __ properties of beryllium copper strip, 
cover the mechanism for the immuniza- and the use depth measure-_ 
ae tion of weld metal to micro-crac king— me 
still a very involved and difficult ares in sea ate Beary 


r elter, Ecole & Copper Co., presented D. K. Cramp-_ 
a olytechnique, and V. N. Krivobok,  ton’s 1956 Gillett Lecture, “Struc tural 
d Internation: al Nickel Co. pects the Chemistry and Metallurgy of Copper.” 
ht t re jluc- of type 301 sti ainless stee 1 (This lecture is now available in 
columns whie h have been carried out at Pate form and will also appear in the 
the Keole Polytechnique i in Montreal. 1956 Proceedings.) 
est was shown in the four: gy Apparently, theoretical values of buck-— Rather clever equipment for deter- 
—— comprising this session. Two jing stress given by the Watter-Lincoln ss mining Young’s modulus of magnesium 
dealt with shotpeening and graphs agree well, at least for slender- alloys was described by Raymond Fenn 
methods of ine reasing  strengtl and ratios above 40, with experiment: al of Dow Chemical Co. Accurate values 


fatigue life of steel. N.E. Hendrickson, yalue 1s, but with ratios below about are desired of this modulus because of 


Rheem Automotive Co., noted that — buckling of the wide faces occurred for use at higher temperatures and the 
shotpeening and presetting— er stresses near to those. predicted by eed for its use in buckling and stiff 
are being used more and more for in- Watter and Lincoln. It was noted that ey ness criteria. Dow described five me 
creasing the fatigue life of | highly a mild heat treatment at 550 F for this methods of gripping the specimens and 


By making a comparison of me: 


ith these techniques higher stresses 

are allowable we igh linear up to muc +h higher stresses and “squat -root depth, the standard devi- 

reductions have been noted. ‘Se “creasing rolling direction influene e, ation in frequency of pitting determine ed 
is s Ss 

O. Fuchs, Metal Improveme 0. en, “pioneer in the ‘fie Id of by tatistical consideration of 


much, making the stress-strain diagram 


stressed parts such “as springs, ete. grade increased the elastic limit very 


eter mes usurements of the pits pre - 


specifications. He stated the dj ‘makes it possible to determine the 
reiterating bis strong, be- resistance of aluminum to pitting cor- 


standard Almen test strip and gage is . 
good tool for control of the process and. eS .: that some kind of peening, even _yosion in sea water. _ Details were giv en 
¢an also be used as a good measure of hammer peening the» ve Ids of some by rson, M. J. Pryor, D.S. 
the peening effect on ‘hard steel. the vessels which had cracked ‘Keir, and R. J. Hogan, Kaiser Alumi- 
er, bee: ause the might have helped to num Che ‘mical Cc 


_Co., described shotpeening effects and shotpeening, partici ipated actively 


hi 
' 
a 
| 
4 
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the Los Angeles Meeting. In general, — 
they were quite well attended, the at- 


ASTM Vic e-President R. T. K and te ndance ranging from 80 231 e 

of research, Beldine Heminway o., Inc.; ASTM E Sec’y R. J. Painter; L. Minckler, li f tl ‘ T h 
pres., General Petroleum Co.; ASTM Director R. C. Alden, chairman, thal Planning ist of these Industry Luncheons, to- 
- Board, Phillips Petroleum Co.; ei - Guest Speaker H. G. Vesper, v.p., Standard Oil Co. of Calif.; | gether - with the princip: il spes akers at 
- Toastmaster W. T. Gunn, director, Div. of Refining, American Petroleum Inst. and See'y, each, ea.” aay 4 
Committee D-2; (standing) President R. A. Schatzel; W. L. Stewart, Jr., exec. v.p., Union 
Oil Co.; C. E. Emmons of the West Coast Committee, retired; D. E. Day, v.p., Richfield Oil et ek 
; E. R. Millet, Jr., see’y, California Natural Gasoline Ass’n.; Richard Sneddon, manager, Petroleum How ard Mi. binary 7 

Los Angeles Petroleum Club; P. J. Smith, AES M Standards Editor. ~~ spies 


School of Civil Engi-_ 

ood Harry Schrader, Jr., 


general mani ager, | U. 


preside ‘nt (systems” 
operations), Southern 


1. to ASTM Prod. Ed. G. A. Ww ilson; John Fies, National Lumber Concrete president, r rese ‘h and 


—s facturers Assn.; Frank Hanrahan, exec. v.p., American Institute of Timber Construction 
. E. Dickinson, director, Forest Products Lab., University of California; %* J. Carr, past ; deve lopme nt, Portland 
, Forest Produc Research Society; G. M. Jemison, director, California Forest & Range ement Assn. 
oxperiment Station; C. M. Herd, pres., Structural Engineers Assn. of California; (standing) 
ASTM Past Pres. L. ‘Markwardt, asst. director, U. S. Forest Prods. Lab.; Guest Speaker, lyde L. Smith, p presi- 
O. H. Schrader, Jr., gen. mgr., U. Plywood Corp.; T. K. director of technical service, dent Fe lerat f 
est Coast Lumbermen’s Assn.; Berolzheimer, V.Pp., California Cedar Products Co.; aent, ederation 0 
B. Doolittle, elec. engr., ‘Calif. Co.; and ASTM Assoc. Exec. Secy. R. all Paint «& Varnish Pro- 


PAINT—Standing, |. to r. Pp. J. 
3 ‘Ste andards Ed.; W. A. oD, National Lead 
Yo.; KR. B. Stringfield, consulting chem. engr., 
Ww Anderson, Bradley Paint Co.; L. A. 
Leary, ‘hemical Engineering and Re- 
~ searc th Dept., P. Fuller & Co. W. Fine- | 
gan, pres.-e Los Angeles Paint Varnish 
Production Club; G. J. Grieve, mgr., trans- © 
portation sales, Pacific Paint and Varnish Co.;_ 
: (seated) C. F. Pickett; Guest Speaker, Clyde L. 
Smith, pres., Federation of Paint and Varnish | 
Production Clubs; ASTM Director J. C. Moore, 
director, Technical Div., National Paint, V - 
| 


nish & Lacquer Assn. E. Alexander, pres. 
Los Angeles Paint, Varnish, and Lacquer Assn.; 
4 ey a W H. Fellows, exec. v.p., Old Colony Paint and 
© hemic al Co.; F. G. Fox, dean, Evening Div. 
Los Ange sles City College; and L. L. hiteneck, 


SOILS—1. A ASTM Asst. Secy. F. F. Van ‘Atta; B. A. Vallerga, managing engr., Pacific Coast Region, The Institute; I 
Crandall, consulting foundation engr.; G. E. Brandow, partner, Brandow & Johnston; D. L. Narver, chm. of board, Holmer, Narver, Inc.; | 

_ J. V. Spielman, supervising engr. of dams, Calif. Dept. of Water Resources; W. G. Holtz, head, Earth Materials Lab., U. 8. Bureau of Reclama- 

_ tion, Denver Federal Center; R. W. Binder, chief engr., Bethlehem Pacific Coast Steel Corp.; John A. Bishop, director, Soils & Pavement Div. 

~ Research Dept., U.S.N. Civil E ngineering Research & E valuation Lab.; F. J. Converse, prof. of soil mechanics, California Institute of Tech- | p 
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CEMENT. AND CONCRETE—Standing, |. to r.: Exec. Secy. R. J 


. Painter; ASTM Director A. A. Bat -p. of research and development, 

Portland Cement Assn.; x | Member, W. ro Hanna, v.p., California Portland Cement Co.; E. T. Telford, asst. state hwy. engr., Cali- 
fornia Division of Highws ays; W. Price, head, Engineering Labs., United States Bureau of isincestioins N. J. Redmond, pres., Blue Diamond 
Corp.; M. A. Swayze, director - research, Lone Star Cement Corp. ; Cris Dobbins, pres., Ideal Cement Co.; Adm. C ushing Phillips, pres., 

7 Los Angeles — of Public Works; E. E. Duque, pres., California Portland Cement Co.; (seated) R. J. Mitchell, pres., Consolidated Rock 


Products Co.; E. E. Trefethen, exec. v.p., Kaiser Industries; R. E. Davis, director emeritus, Engineering Materials Lab., Univ. of California; 
W. W. Mein, Jr., ae , Calaveras Cement Co.; ASTM Director R. R. Litehiser, chief engr., Ohio State Highway Testing Lab., Ohio State Univ.; 
A. Marsh, gen. , Permanente ‘ement Co. and v. Kaiser Industries; Byron eintz, chief engr., Consolidated Rock Products Co., Los 
Angeles; N 


Gilbert, Senior Asst. Tech. Secy., ASTM. 
_ INDUSTRIAL WATER—St: anding, l. tor.: G. 


Dept. of Water and Power; H. Ferry; L. 
Larson, exec. officer, ‘alifornia Regional Water. 
Bollution ‘entral Board; L. D. Betz, ger. mgr., 
& L. D. Betz; J. Jenson, board chm., 
Water District of Southern Cali-_ 
fornia; and Guest Speaker C. K. Rice, analyst, — 
Gulf Oil Corp. Seated: Past President C. H. 
Fellows, director, Engineering Laboratory and 
Research Dept., Detroit Edison Co.; E. P. 
Partridge, director, Hall Laboratories, Inc.; R. C. 
Adams, supt., Chemical Engineering Lab., U.S. 
Navel E ngineering Expe riment Station | 
- Derby, principal sanitary engr., Los Angeles 
Department of Water and Power; O. M. Elliott, 
— Sun Oil Co.; P. J. Rich, tech. dir., Harvey Ma- 
chine Co.; and R. E. Hess, ASTM Assoc. Exec. 


RAILROAD —Seated, |. to r. + aust Speaker J. W. Corbett, ems operations), Southern Pacific Co.; ASTM Senior Vi ice-President R. T.. 
Kropf, v.p. and director of research, Belding Heminway Co., Inc.; L. E. Sievert, exec. rep. of the pres., Atchison, Topeka & Santa Fe; B. F. 
Biaggani, v.p., Southern Pacific Co.; WM. Barr, Honorary Member and Past President ASTM, consultant; ASTM Director E. I Lundesn, 
asst. supt., quality control, Inland Steel Co.; M. A. Pinney, engr. of tests, The Pennsylvania Railroad Co.; Harry Welch 
— Corp.; (standing) ASTM Exec. Secy. R. J. oe W. F. Collins, asst. chief, engineering services, New York Central System; S. M. Houston, 
gen. supt., motive power, Southern Pacific Co.; L. H. Winkler, honorary member, metallurgical engr., Bethlehem Steel C 0. Ray McBri: 
engr. of standards and research, Burnham Lab., Tie Denver & Rio Grande Western Railroad Co., and pres., AREA; and J. Ww. Caum, AST 


, Western ‘ipitation 


“mann, asst. engr., "Les ounty ( ‘ontrol Dist. Ww. Ss. assoc. of civil engineering, niv ersity of Michigan; H. 
Hedger, chief engr., Los Angeles County Flood Control District; J. B. Howe, chm., Publicity Committee, assoc. and field engr., Maurseth ri “ 
_ Howe; R. R. Proctor, field engr., Los Angeles Department of Water & Power; Robert Horonjeff, Institute of Transportation & Traffic Engineer- 
ing, University of Calif.; P. Dresser, Jr., Vice Chairman, General Committee on a and chief engr., Abbot A. Hanks, Inc.; and . 
 & Gilbert, ASTM Senior Asst. Tec h. Secy 
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a PRESIDENT’S NATIONAL LUNCHEON At: the head table, seated left to right were: ASTM Associate Executive Secretary R. E. Hess; is 


_ ASTM Director E. F. Lundeen, assistant superintendent, quality cuntrol, Inland Steel Co.; ASTM Director G. H. Harnden, consultant; 
ASTM Director A. A. Bates, vice-president of research and development, Portland Cement Assn.; R. W. Truesdail, president, Troesdal 
Laboratories, Inc. ; ASTM Director P. V. Garin, engineer of research and mechanical standards, Southern Pacific Co.; T. P. Dresser, Jr. 
chief engineer, Abbot A. Hanks, Inc.; ASTM Director C. R. Stock, group leader, physical measurements group, American Cyanamid Co.; 
ASTM Director E. J. Albert, president and treasurer, Thwing-Albert Instrument Co.; ASTM Director R. R. Litehiser, engineer of tests, 
Ohio State Highway Testing Laboratory; C. M. Wakeman, testing engineer, Los Angeles Harbor Dept.; Honorary Member L. H. Wink- 
ler, metallurgical engineer, Bethlehem Steel Co.; P. E. McCoy, American Bitumuls and Asphalt Co.; W. L. Chadwick, vice-president, 
Southern California Edison Co.; ASTM Director F. L. Laque, vice-president and general manager, Development and Research Div., — 
International Nickel Co. ; Honorary Member W. M. Barr, research consultant; Byron Weintz, chief engineer, Consolidated Rock Prod- 
ucts Co.; - ASTM Director, R. C. Alden, chairman, Research Planning Board, Phillips Petroleum Co.; ASTM Director, J. C. Moore, 
_ technical director, Coatings Research Group, Inc. ; ASTM Director H. C. Cross, metallurgist, and ‘assistant technical At se soll 
director, Battelle Memorial Inst.; M. B. Niesley, president, California Testing Labs.; E. O. Slater, president and manager, Smith- — 
Emery Co.; H. P. Hoopes, Pabco Products ; standing, left to right: R. R. Miller, vice- — and general manager, wotee Aircraft, 


the paper on the properties in a special publication in order cum. 
beryllium eopper strip, Richards and to make them generally available. ¥ d 
Smith of Penn Precision Products, Inc. metai-to-metal bonds among 


showed that cold work and higher beryl- tests described 
and both before and NONDESTRUCTIVE TESTING ‘This symposium, mprising nine - 
_after prec ipitation hardness of the strip. papers, all by ree xperts the 
New age hardening treatments for best field of nondestruc tive testing, 
strength and hardness were proposed Reporton ASTM Commitee, heard by an audience of over 150. 
and again precautions were give on two-session Symposium Credit for organizing this most interest-_ 
s testi large ani enthusiastic and instructive session belongs 
W. C. Hitt of the Douglas Aireraft Co. 
lience _ Papers were presented by. Eugene 


Pag late HI 
apers re ate ‘especial y to.  Asix arranged Hols ste, J. E. Jacobs and A. Pace, 


to rs othe Ts in eral Electric Co.; Donald 
age Electro Circuits, Ine.; | and John Tri 
; two sessions on fa Brown University, = in the morning 
and large arranged fo the air ‘esting of ASTM Committe » E- 7 ‘woe sssion. Mr. Roffman described ede ly 
craft industry. This industry, _per- an audie in excess of 100. Dis- current and reluctance methods for 
is very much concerned with the ‘cussion was so lively that the detecting cracks in small cylindrical 
fatigue properties of materials and the or iginally scheduled to last two and one- specimens and Mr. Jacobs outlined 
prevention of fatigue failures. == = =—_—ihalf hours, was finally comple ted I after {> electronic X-ray image systems. A_ 
Apart from three papers that dealt three and one-half hours. description of advanced electronic test 
Be ith the fundamental aspects of fatigue, = T he pape rs comprised reports — sa ing in Europe as seen in his rece nt triy 
namely, papers by Sachs, Muvdi and — subcommittee officers on activities in was given by Donald Erdman. Mr 
‘Kilier of Syracuse University Research the fields of radiography, magnetic-  Truell outlined some recent develop- 
Inst, and Vitovee and Lazan, Univer- a partic 3 testing, and ultrasonics. Chair- ments in the use of ultrasonic attenu- 
sity of Minnesota, and Dorn, U mpse Gam man J. H. Bly of Committee E-7 also 4 ation and velocity measurements in ’ 
of California, the papers covered vari- _ gave an outline and history of over- the study of properties « of materials, — 
‘ous procedures that are used in the test- all committee w ork, All ps apers first paper “the afternoon 
ing of joints and assemblies and the | time and personne ‘1 do session covering nondestructive test- 
materials entering into them. The pres- not permit many needed standard ing on the Southe Pa acific Railt 
entations ine luded a ‘movie in color on ization projects to be assigned | at pres prese by ick § 


testing of airplane assemblies. on ent, and the hope was expre ssed that brought forth a treme ndous d cussion 

papers themselves proved: of consider- many West Coast people would par- period. G. 8. Tenney of the Los Ala- 

able interest to the air-frame industry, ticipate, if only on a corresponde nee mos Scientific Lé aboratory described 
and it is. they y will be basis. nondestructive te sting 
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chief engineer, North Ameri Aviation, Inc.; ; H. H. Fuller, p Bethlehem Pacific Coast Steel 
~ Past-President H. L. Maxwell, special assistant to management, Engineering Dept., E. I. du Pont de Nemours & Co., Inc.; 
R. E. Gay, director, standardization, cataloging and inspection, Office of the Assistant Secretary of Defense ; R. M. Mock, lear 
Lear, Inc.; Honorary Member W. C. Hanna, vice-president in charge of technical development, California Portland Cement Co.; Gen- 
eral J. T. McNarney, president, Convair; ; ASTM Vice-President K. B. Woods, head, Schooi of Civil Engineering and director of Joint — 
_ Highway Project, Purdue University; J. H. Kindelberger, chairman of the board, North American Aviation, Inc.; ASTM President 
_ Schatzel, vice-president and director of engineering, Rome Cable Corp.; Past-President N. L. Mochel, manager, metallurgical engineer- 
_ ing, Lester Branch, Westinghouse Electric Corp.; Guest Speaker Lt. General C. S. Irvine, deputy chief of staff, (Materiel) U.S. , Air Force; 
_ ASTM Vice-President R. T. Kropf, vice-president and director of research, Belding Heminway Co., Inc.; D. A. Kimball, president, 
Aerojet-General Corp.; E. O. Bergman, technical adviser, C. F. Braun & Co. ; Past-President J. R. Townsend, director, material and 
_ standards engineering, Sandia Corp.; L. A. Hyland, vice-president and general manager, Hughes Aircraft Co.; Past-President T. S. 
Fuller, consultant; C. W. Planje, president, Gladding McBean & Co.; Past-President L. J. Markwardt, assistant director, U. S. Forest 
Products | scene . — c. H. Fellows, director, Engineering Laboratory and Research Dept., Detroit Edison Co.; 


ASTM Executive Secretary R. R. ai Painter. oa 


uranium, A wealth of data the ‘Several papers. dealt with high- tem- ented conclusions de Send from 
Bers to Douglas Aircraft | brought per ature testing. J. R. Battalora and | pirical studies of bonde d details for 


about | ultrasonic testing of D. E. Pulsifer, Kawneer Co., portrayed sandwich construction. The two fea- 
forgings was given by Alex Bar: ith. a means of evaluation of achearves tures stressed the most in bonded de ‘ 
One of the techniques most desired by ee under high-temperature conditions as tails are the elastic behavior of the 
the aircraft industry has been a non-— aircraft structural application. nts within the detail and the 
destructive test for the evaluation of a . Kuenzi, U.S. Forest Products |= maximum strength capabilities of the 
metal-to-metal bonds as used in alu- Labor discussed test methods for 
minum sandwich constructions. J. 8. ev aluating the performance of strue- | Two papers related to adhesive bonds. 


Arnold of the Stanford Research tural-sandwich constructions at tem- 8. Arnol 1, Stanford Inst, 


‘eg 


tute described a recently developed peratures in the range of 75 to 1200 F. 
ultrasonic test intended this pur- Edgewise compressive and flatwise tive evaluation tal 
pose, an added attraction, ural strength ‘tes t methods to-meti adhesive bonds | using the 
apparatus ws as exhibited at the ¢ jose scribed i in detail. STU B-meter Stanford UI Itrasonic 
of the se ssion. but by no means Recent devel ypments sandwic -me ter. 
least, H. E. Van Valkenburg of Sperry construction, including heat-resistant 
J roduc ts pointed out the pitfalls 2 materials, was the topic of a paper by aan wa stripping test presented an- 
mus t : avoid it _ealibrating ultrasonic R. ‘Steele, Hexcel Produc ts, Ine other approach to the subject. W. 
fle opes touching on a ex- ural “effici ‘iency and reliability: Snodde Minnesota Mining and Manu- 
tensi progrs um being developed temperature sandwich im- facturing Co., , described peel or 
the Air Materials Command with a proved substantially, and ~ sandw wd ping tests used as a means of obtaining — 
¥ iew tow: ard ultrasonic inspection by materials are being produced for use at adhe ‘sion in cases where at least one 


auto: ation. temperatures up to 1000 F. rent is flexible. The methods 


‘ Another paper in this g group by W.G. considered preliminary in 
Plumtree and W. C heorvas, North | nature but offer promise of further re- 
tempe ratures disc ussed the Jd. Stevens, nt of the 

Elevated 

two sessions 


tests on seve ral types of aluminum and licopters. “The 
hone yeomb conducted at te mperatures current general acceptance by the 


_ The two major phases of the aan f 26 F . sign engineer of sandwich construction 
of materials and the application . room to 260 F' were presented, anc 4 s attributed to the development of 


sandwich construction, discussed a formula for shear the es and processes 
ost i s M. I Sheridan and ‘A. R. Merri-- 
n, Gle nn “Martin Co. , pre- 
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related to aircraft usage 


construction, a highly informative paper 


_entraining capacity 
hydrophobicity in storage 


—attac nt. propose method of 
~ test which has been deve ‘loped in Com- 


ms C-1 on Cement was also de- 


scribed. 


The remaining two papers were 


titled Alkali Aggregate ‘Phe ase of Chemi-_ 

Reactivity in C te—Part II by = 

He ster and O. F. Smith, Bureau of 
Materials ‘and Te ts, Al: abi ate 


Highway Depar 


6 


=e o the General Committee on Arrangements | for the Sec aa: o. 
Pacifie Area National Meeting goes a heaping share of credit 

for the success of the Los Angeles Meeting. To the essenti: al 

of thorough planning they brought a contagious enthusi: asm 

and breadth of scope th: at mi ade all | the features and events — 
for the we eck abundan’ in activ ity and variety. 


subcommittees at Mon di Ly breakfast at the 


the ‘majority. papers 


the storage is under 'r proper conditions 
of sandwich 


which prevent exposure moisture 
carbon dioxide. 
on selection of materials for archi-_ Hydrophobic Cemer nt was “discussed 
tectural panels pre by: U. Stoll, U.S. Naval Civil E ngi- 
sented by R. Parkinson, Kawneer “neering Research E Lab- 
He that architectural oratory, Port Hueneme, Calif. He de- 
sandw ich construe tion was a poten- ribed the use of small amounts of 
tially greater field than: pet aft, and oleic acid, produci ing a cement which re- 
de scribed rties the hardening in sacks as well as caking 


silos and batch bins. Through tests 


it was shown that a considers able reduc-_ 
in grinding effort can realized 
by intergrinding oleic acid ‘in all 
amounts; up to 20 per cent air was en- 
trained in mortars and 12 per cent in 
coneretes; very small amounts of inter- 
ground ¢ oleic acid inc Tease «1 the cement’s 
ability resist the effects of ate 


a mospheric moisture during stora age; an 


SESSION ON CEMENT» 


_ The session on ceme nt, containing five 
papers, cove red a wide Tange e of subject 


a 
material in the field.” 
= alt with terio 


the cost tof a mat 
w: 


Me and Ss. B. 4 


“high: Portland Cement Co. 


analy sis sof ceme ent, whic hi up to now hy is 


been based on the Beckman DU Spec- — the years with the 


trophotometer with ™ ame photome ter 


amount of i its air-entraining capac ity if 


3 Ve rbeck, 


SQATINGS 
nail Spring Meet 


aboratory, 


- One of the largest audiences of the 
a meeting he ard the papers in the con- 


a. 
ent 


tome try one < newer de 


of Hydrated Portl: and eme ent ‘by Ge eorge: 
Port and ¢ Ceme nt Assn. oan 

ELECTRODEPOSITED METALLIC 


ng symposium 
repeated with equal success 
The two se 


essions le vote od to. the y 
Symposium on Properties, Tests and 
of the symposium Come 
mittee B-8 at the Buffalo Meeting in 
February. These authors were all 
present to make presentation and they — 
were very well received indee  The- 
discussions followed ilong the same 
lines as those in connection with the | 
original presentations in Buffalo. Two 
additional papers were presented; one 
by . A. L. Alexander, N: aval Res search 
was, in effect, a re- 


_ by L. O. Gilbert, Rock Island Arsenal, 
described a method utilizing radio- 
-= isotope dilution method for de- 
termining sulfate concentration in pre-_ 
cision chromium plating baths. 


is pene tically on the 


the ‘special. technic al public con- 


tt aining the papers of the symposium will f. 


shortly be issued. 
CONCRETE 

Large audience hears brief 


history of ASTM Concrete 


Committee and four papers _ 


‘rete session. Raymond Davis, di- 
rector ritus, Engineering Materi: 


University of Californi: 


r 


Lab., Califo 
_ by relating briefly the his tory of AST M 
Committee C-9 on Concrete and Con- 
crete Aggregates. He cited Committee ¥ 
C-9, sponsor of the session, as typical 
of AS’ I'M coope ration with othe 
citing C-9’s close liaison over 


American C oncre te 


cleties, 


Inst. 


— 
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pape ) cents per sack. 
properties of portland cement.°Tm 4 
4 ut sults of their investigations over a ce 4 
of five years indicated that air-entraining 


4. 
Mather, Waterways Expe ri- Skog. machine , eompac ted size. The strength characteristies of a 


“ment Station, C orps of Engineers, pre- specimens are povelved individually in granular material are considerably af- 
sented data on the rating of perform- a trays while being carried around on a __ fected, however, by a change in — e 
ance of various types of portland ce- large turntable. Studies indicate that of the aggregate 
with different quantities of vari- ar. correlation of rated we eathering 

ous types of repla acement mate with fie Id-service life prov 

which evoked lively discussion. ient information for. writing ad 
paper by R. E. and G. ations. Eight Papers on of 

a in 


Troxell, U nive eproducibility of test results 
D. McC ‘al heat tests was. discussed by R. tests on masonry ry materials 


Roe k Co. SC ate pre nn, ~ inniford, California Research Corp. A series Ss of brief ] pap ‘papers highlighte: 
‘ete bes ams under r peatability was determined for weight any of the proble ms_ pert: aining to 
ained lo loss and retention of penetration data testing and research of masonry and 
was pre the ASTM Method of Test for masonry products. Albyn kin- 
Milos Polivka and extemporaneous dis- ~ Loss on Heating of Oil and Asphaltic tosh, ~ consulting engineer, prese i 
cussions by many others in audi- Compounds (D 6) and the thin-film test data from which he concluded that 
ence. oven test. ~The author outlined oven allowable stresses shown in the 
L. Smith of the U. Bureau of desien factors that contribute to the Uniform Building Code are too low. 
Reclams ation ribed “various abr: - ‘k of reproducibility between labora- Te ‘sts showed also that multiple courses 
tests made by the Bureau to e tories. Gide. concrete masonry filled with 
ate the effect of aggregate quality on — critical survey of results of AST) M wi and reinforced for tension are effective a 
the resistance of concrete to abrasion. —_—tests on asphalt was made by Ernest v as a beam. The compression steel in: 
W. Kelly, Milos Polivka, and Lube, California Division of | High- | reinforced gives results simil: ar 
H. Be st, University of California, de- ways. A cooperative program of tests to that in reinforced concrete. The - 
scribed “point coant method’? involving four series and sixteen pro- bond between the mortar eed. the 
termining the cement content of ie ard- ' ducer and four consumer laboratories A units was shown to be adequate to de- | 
ened portland-cement concrete — by a ated that all of the various ASTM velop the strength of beams in fle sure 
analysis of a cut siti with a trave ‘- and AASHO tests on asphaltic ma- and shear. _ The data indicated that 
ing mic *roscope. », The test shows con- terials involved in the studies were out | compression tests on masonry units are — 
siderable promise of being more ac- of control by ASTM definition. - _ not an adequate measure of the quality 
curate than the present ASTM Method The only paper on of masonry units, and further research 
of Test for Cement Content of Hard- — by B. A. Vallerga, H. B. Seed, C. L. a is needed to deve lop a bette r test. 
ened ortland Cement oncrete Monismith and P. me ooper, ni- Further investigation also is needed 
85). Estimated time for conducting a rsity of California, who disc vussed rmine the cause of separation of 
test is about 4 hours as compared with the influence of particle shape, size “— grout cores from masonry au at time 
14 hr fora test us sing: met! ‘thod ( Cc 85. -and surface roughness on the strength failure. 
of granular materials. They concluded Johnson, il Clay 
that the angle of friction of uniformly Products arch Foundation, de- 
: graded materials up to about 0.2 in. seribed a program to develop test 
4 diameter does appear to be methods blast allies 
affected by particle size and that the clay masonry walls. His paper was 
New | is equipment for rapid effect of particle shape on strength primarily concerned with the evalua- 
easurement of asphalt vis- appears | to be indepe ndent of partic tion of the test methods and the signi- 


in a solute units 


demonstratec 
Five papers, representing 
data on 
& ‘materials used 
for paving purposes, 
considerable interest and promise 
Was a new piece of equipment for the With President 
rapid measurement of asphalt  vis- zel (second from left) 
cosity in absolute units which was de- are, left to right: 
scribed and demonstrated by R. L. James Rich, Technical 
Griffin, T. K. Miles, C. J. Penther, and Program Chairman; C. — 
W. C. Simpson, Shell Deve lopme nt Co, Wakeman, Chair- 
Known as the sliding plate micrevis- _ man of the General © 
-cometer, the apparatus is considered Committee; and “2 
suffice: iently accurate and simple to pe President C. 
the measureme nt of viscosity in 


fundamental units in the control lab-— 
oratory and eventually into asphalt 
ig an The operation, control, and appli 
tion of an infrared weathe ‘ring machine, 
= designed by the California Division of | 
ays, was desc ribed ‘B. 


| — 
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qui ality of “the data obtainable A de scription of the newest model of p wovoked a considerable amount of dis- 


a! from the experimental techniques used. U nive rsal  soil- testing machine by ussion since muc h of the work on 


_ The importance of testing to the clay fe J. W. Maloney, Dames and Moore, il- —_ found: ations is sins 
pipe both: the: raw lustrated a said to be 


Products Research Laboratories. G.D. matic mechanical a pplic ation of stresses rans 

Los Ange that many human error and provides consistent | 
times random sampling is not the and reliable test data. ey Earthquake danger i is small — 

proper way to sample pieces char- paper by R. O. Maurseth and S. N N. if buildings are Properly 

ac teristic of the produc ts the ce- Mite hell, Maurseth and Howe, presents d 

ramic industry . His paper is largely a one of the latest treatises on experi- c: esignes 

mathematical study on quality control ences with electrical resistivity surveys A of some Ti 
taking into account many factors that on foundation and subsurface investi- — Coast Area is the recurrence of earth 

are known to cause variations which — gations. - he findings of the authors — quakes, Heving this in mind this i ; 

are not considered in the random sam-— concur essentially with prev iously pub- i was cami ed under a 

The research program on reinforce The method is considered > 
of California, Los Angeles, 7 The strength and elastic properties explained in the to 
on behalf of Univ versity of California of compacted soil-cement mixtures a 


e. Vivision of oo was described reviewed by E. J. Felt and M. §S really quite small provided that build- 
- ina paper by J. English and R.R. Abrams, Portland Cement Assn. Dats a Ss ings are properly designed. It is in 


_ a, Schne ide ler, Univers ts of Southern Cali- of this type have been scarce, and this: ae view of this fact that special interest in 
_ Among the problems being dl paper supplies needed information. - the proper design of buildings for this — 
ee: are development | of nonde-_ The authors reported that modulus of area and methods of testing the various 
techniques for the evaluation rupture, compressive strength, and “are being 
of completed masonry structures; modulus of elasticity of soil-cement matter of fact, tests are. of 
vestigation of bond between mortar, — mixtures vary greatly depending upon = Ge 
grout, and brick; the evaluation of type, cement content, age, and type even though not faced with the earth- 


large-scale masonry units; and quake hazard since other lo: an 4 


theore tical study involving design tech- JA distinctly different 


formal papers were 
Various tests used for de ‘termining the Civil Engineering Research and Evalua- by various agencies in the California — 
engineering properties of ceramic wall tion Laboratory, in describing tests of area and by the U. 8. Forest Products 
and floor tile were described by J. V. full-size conerete deadm: an anchorages ng L: abor: Mey, 
_ Fitagerald and E. L. Kastenbein, Tile in sand. The report was limited to 
Coune ‘il of America, School of C eramics, horizonts al loads applied 


Rutgers University differ rent de pths. 
Capping compounds were disc ‘ussed Experiences with the consolids 


a paper by N. W. Ke Ich, Ass sociated pipe bedding by Vibration on the San HOUSE STRUCTURES 
fornia, a, and F, Emme, Raymond G. Holtz, U. 8. Bureau of Reclamation. ‘| -xpensive, time consuming 
Osborne Their data Information on the laboratory studies sider ble 
showed results: of comparative performed as a basis for procedures and _ tests ‘require ¢ consi era 
tests on clay: brick and on structural materials criteria was presented. The 
clay tile using two types of gypsum and experience on this and other ‘projects 
two types of sulfur filler compounds for has de smonstrated that « -onsolidated Of equi interest was the Sym- dd 
imens. ‘fill produced a bede ling much  posium on Full-Scale Tests on House 
to compacted backfill, Struc tures also sponsored by Com- 
Prof. R. K. Bernhard, Rutgers Un on D-7 on Wood and Committee 
versity, has been associated with dy- E-6 on Methods of Testing Building 
namic of soils for a number Constructions. 
De fense agencies in particular 
to date with “the need for economic, ade- 
"Investig. ti and te tin in the density and and 1s important 
gat ions an es nae - moisture contents of soils by means eo se be tested under various types 0 
loading. Full-size tests naturally 
A wide range of covering ‘inv as and there are many problems in load 
the many aspects of soils inv estigation 


sting ws 
sessions devoted to this im vortan considerable instrumentation is 
field research and_ testin the description for making ‘in and as 
ay soil density and soil moisture determi- 
testing machines, electrical resistiv ~ beta urements. The papers for the most 
surv eys, soil- cement mixtures, con-— nation by radiation methods proved of were contributed by the defense 
 solidation of pipe bedding, deadman considerable interest to those assembled. z neies, also a paper from the U 8. 
ane horage tests, and many other varied paper by W. on AGen-  F loves. Laboratory was 
were discussed i in twelve papers. eralized” Theory stance “cluded. addition to the papern on on 
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the pr program, the 


tralia were also de 
Of special interest was a set 
- tests conducted in wind conditions of — 
4 ; up to 100 mph at Mt. Washington i in 


Physical, chemical, and spec 


sults of research studies on physic al, 
chemical, and spectrographic analysis 

determination of elements pe- 
troleum products. An attendance e of | 
over 100 and the discussion gave evi 7 
dence of the extensive interest in the 
work being done to develop satisfactory 
answers to the problems in this field. 
papers described use of direc te 
reading spectrographic methods for 


evi ition of used railroad oils by 
Barth, Chicago and Northwestern 
: R ailway and (2) control of the manu- 


| 


facture of lubricating oil adc ditives, by 
R. E 2. Ram amsay, California — Research 
Corp. and W. A. Rappold, 1, Oronite 
‘Chemical Co. In the latter, the speed — 
of the instrument and method gave 
greater, control at stages of manu- 


ors manpower. 


the application of the X-ray spectro 
graph to refinery control of additive 
metals in lubricating oils, E. N. Davis, 


Sinclair Research Labs., showed that it 


is a quality- -control tool for refining: 4 


oil production, Significant sav ings 
found in laboratory manpowe 
and the time required to complete an 
-recision was reported to be 
at least equal to wet chemical methods. 

D. Perkins, J. R. Miller, and J. H. 
Moser, Shell Oil Co., dese ribed the 

: factors invete ed in the setting up of a 


of a me of sampling and some 
suggested spectrochemical methods for 
near metals in used diesel lub 
These methods were devel 
after a comprehensive study over the 
past five years of 15 
methods by 23 laboratories. 
_ The symposium was concluded w 
_ three papers, the first of which by W. 
E. Lasky, Gulf, Mobile & Ohio Rail- — 
road, reviewed a number of unsolved — 
eee in the analysis of diesel lubri- | 
eating oils. The other two described 
the use of "chromatography of diesel 
oils: and the fittration diesel 


es in J Luss icating 


"SYMPOSIUM ON. LUBRICATING sorption sequence according to whic 


the filte rability study 


Earle, | 


2 STEAM TURBINE OILS 


ng oils. E. R. Thomas, as, South- 
ern Pacific Railroad, dealt with 
chromatography, a spot test method of — 
chemical analysis which utilizes the 

differential countercurrent distribution 
= the components of a mixture between 

fluid phase and an interfacial phase. 

oh this test there exists a certain ab- $ 


substances are able to re one 
S. 


U.S. Naval Experiment Station, 


ing tests of a submarine engine and a 
high-speed diesel engine showed that 
full flow filters provided good protec-- 
_ tion; high wear rates of some engine 


values, 


symPOSIUM 


ibility of fires. from oil leaks 
in turbine systems has increased gre: tly 
as a result of the use of higher te mpern- 
tures in turbine operation. This fact — 
has stimul: ited investigation, fire- 


_ Members | of the La- 
dies’ Hostess Com- 
mittee from left to 
right: Mrs. B. be 
Schatzel, Mrs. R. 
Mrs. W. C. 
Hanna; and Mrs. E. 
Ledyard, Chairman, 
Below, ‘the’ ladies en- 
joying a Fashion 
Brunch at the Beverly 
Hills Hotel. 


: plication. Studies of various chemical- > 


flammability. 
a limited amount of data obtained dur-- The emph: 


base fluids both in the laboratory and by a 
field trial were described in the paper, De. a 
Fire-Resistant Turbine Fluids, by G. 
ES: L. W. Manley, and N. 

_ Messina, Socony Mobil Oil ¢ ‘o. Since 

all organic ~ compounds can be made 
to burn under some conditions but 
in their tendency to support 

ombustion, the term “‘fire-resist: ant”? 
was used to de note fluids of decreased 


need 
— for development of suitable test meth- 
ods for evaluating these turbine fluids. 
use of fluids also i involves prob- 
lems of new design and operational 
considerations. The work being done 
by ASTM committees will con 
ition: natt 


se ed urbine ‘Oils, R “G. Mastin, 
Cities Service Oil Co., stated that 

“modern he oils will last the life of | 
the turbine.” He presented data ob- 
tained from a turbine -oil testing serv- — 


me asureme nts and e -ctron microgr: 


£ 


— 
ig 4 
ire-resistant Huids 
— 


. 


D. 


2 Standard Oil Co. 
anti-wear requirements for 

turbine oils were described by H. 
-? King and J. R. Bolt of Department of 


Ries, 


D. 


» de sc 
von Fuchs, Doble | 


RAILROAD MATERIALS 


_ Changeover to diesel power 
requires research 


se serie of pape rs 
Ww ith the 1 many ms that 
encountered by 


fot oils in the operation of 
diesel ocomotives. The change-over 
from steam operation to diesel power 
7: as required the development of much 
new equipment and the establishment 
of sources of fuel supply. — A great 
amount of research has been required 
by both eae) builders and the 


the: live interest in 


Southern ific Co. 


aa In a a 
the - - 
o eration of die notives oe ith 
7 dual fuel systems. As the result of an 
_exte nsive rese program to 


die se ‘Southe Pac 
vA,” Dae iti in 1954 the use of the so-called 


3 


Vv arious rail 


“economy” distillate fuels for gener: 


servic Be! Consideration was then given | 
to cf even lower cost fuels. 


’ fuels, one of higher quality, more criti 
for idling low output 
characteristic Ss, and the othe 
quality 7 less critical for use during 
periods of high engine output. This led 
the development of fuel 
L. Broughten and Moore, 
Union Oil Co., on the subject of lubri- 
ating oil requirements as related to_ 
diesel fuels indicated that the use of the 
light residual fuels will present many 
problems, and a lot of effort will be 
needed to find solutions. The best 
‘combinations of ope rating 
maintenance practices, and lubric: ating 


quality must still be worked out. 


| The field test programs being carried 
out by the railroads, engine builders, — 
petroleum suppliers will provide 
to these interesting 


for 
California Research Corporation. Since’ 
is the biggest single item of | operat-. 
ing cost of dies sel engines this is of pr ime 
interest to the railroad industry. 
G.C. Bernhard, XZIT Chemical Co., 
spoke about stuc 
use of additive 
fuels, Some of the benefits that rail- 
roads would like to attain from an ideal 
additive or combination of additiv es 
are (1) retard formation of or disperse 
- inse luble residue, (2) prevent injector 
sticking, ine rease cetane ri 


A 


= 


2 


Committee 
_ President Schatzel are 
‘Schatzel; Treasurer 
pS B. P. Weintz, and Hon- 
and Past- Ww. 


ASTM. 


A logical solution was to provide two 


of lower by 


la argest source 


over 7 b 


lies being made on the 7 


for economy-type diesel ssful oper: ation of the gasoline e 


orary Vice Chairman 


Siok . Although there is no on 
additive at present that is able to sup- 

ply all these benefits, much research i is : 

being done on this subject. 

At the conclu lusion: 

there were pre two | papers, one 

tamsey, W y andotte ‘Chemical 
Co., the othe r by Jursch, | Southern 

pros ches to the standardization and use 

of railroad cleaning materials and 

methods. These papers deseribed the 

many materials and equipment needed sf 
and the complications involved in their 
use on the many types of metals and 

finishes, also for the removal of soil 

constitue nts from the roof to tracks of 

railroad equipment and also 

exterior and interior of locomotive 


= 
yn 


PHASE OXIDATION 


lies on prot 


blem 


oy power in the world. 
The existing 63 Inillion auto mobiles, 
trucks, buses, and tractors represe nt 
illion horse} power, more than 
The sue an 


Research stu 


stion el n 


horsepower 
aa 
i gine in these millions cf individual a 
power plants is predicated on the 
evaporation of the gasoline with air in — 
induction system, aided by heat 
at the » manifold. This evaporation 
st be carried out without 
_ having an appreciable residue on the 
inside walls of the induction system. 
* The four papers presented in this sym- 
research studies on 
various phases of this protien: of 
Ze system deposits. There were 
two prepared discussions of each pape ro 
which contributed additional informa- 
tion other pes ated 


a 


‘The que ther r 4 
tion stem reac tions are liquid or 

vapor were explored by A.C. Nixon, H. 
B. Minor, and T. P. Rudy, Shell De- 
ve lopme nt Co. Their poner: indicated 
that it is possible that some vapor-phase 
oxidation of gasoline occurs during pas- 
sage through a manifold resulting in — 
formation of deposits in the valve area — 
and combustion chamber. However, 

the most pretensive reaction leading to 

deposit occurs in a liquid film in | the 

manifold as a result of prior oxidation of 

A V. Cabal and J. Capowski, Socony 

Mobil Oil Co., Ine a at 


&g 
ina paper by G 

— =, 
| 
— 
coline-p 

— A 
— a 
a 
| 


for 
Light Metal Alloy Surfaces, 


de termining the effect of fuel composi-— 


ta 


tion upon intake valve deposit-for ming 


characteristics of gasolines under both 


and high temperature conditions. 


_ The procedure was a modification of the 


‘induc tion system deposit test reported 


the 1954 Symposium on Motor Gasoline 
Stability. In this test a baffle tube pro-- 


vides an extension to the test manifol 


= re temperatures were on the ord 

of those att: ined on passenger car intake | 
valve stems. The data showed that 
commercial gasoline antioxidants em- 


ployed for stor: age stability did not affect 


baffle tube «dleposit- ‘forming tendencies: 
of the three fuels teste d. Re ‘sults indi- 
the de “posit- -forming ter 
y be more re ‘k ate ‘d to the ste 
= sti ability chara eristics of the u 
me d fuel rather than that of the fin- | 
The many fac tors that influence the 
formation of deposits in the intake sys- 
¢ ussed at length by C. R. 
H. J. Scheule, du Pont. It w: as pointed 
= that the new refining processes for — 
producing high-octane gasoline have 
~ done much to reduce the inc idence of 
manifold deposits. These studies also 
indicated the insignificant role of vapor-— 


‘Use of of in protective 


coatings mushrooms 
= In order to acquaint those on the Wes 


Coast with some of the many investiga-_ additives better processing and 
tive studies being carried on in ae structural masonry water repellents. 


tee D-1 on Paint, Varnish, Lacquer, and 
Related Products, a series of papers was 
by officers or active me mbers 


of the D-1 subcommitte review 


in detail the many projects now 
study: Drying Oils, Carbon Are. 
d Water Exposure Tests, Sol-- 

and Thinners, Gloss Measure- 
1ent—Past, Present, : and Future, Meth- 
Preparation for Painting of 
Progress in 


Bauer and “ R. T. Kropf, Belding Heminway: Co., Inc.; 


> 


Councilors of the Northern and Southern California Districts met with officers of the 
Society at an outdoor breakfast. Seated, 1. to r. Executive Secretary R. J. Painter; Past- 
Pres. H. L. Maxwell, E. I. du Pont de Nemours and Co., Inc.; Southern Calif. Dist. 
Chairman, M. B. Niesley, California Testing Labs., Inc.; ASTM Senior Vice-President 
ASTM President R. A. Schatzel, Rome 
Cable Corp.; | Northern California District Chairman P. E. McCoy, American Bitumuls 
-_ and Asphalt Co.; Past President C. H. Fellows, The Detroit Edison Co. In the fore- 
ground Carroll M. Wakeman, Los Angeles Harbor Dept., who was the hard- seh 


chairman of the: General Committee on Arrangements. 


ace well as full knowledge of the 


the use of silicones in protective coat 
conditions to be met during the e pay 
life of the coating were stressed. 


ings. Developed about ten years ago, > 

silicones were first used as the vehicle 
Other subjects covered 
- evaluation of paints and protective coat- . 


high-temperature-resistant paints. 
- Since that limited beginning, silicone use 
in the paint field has mushroomed and __ ings for municipal use, (2) methods for 
(1) organic vehicle modi- ™ evaluation of protective coatings on 
fiers, (2) silicone copolymer vehicles, (3) ze - metal surfaces in marine environments, Cae 


now includes: 


electrical insulation coatings, (4) addi- (3) control of phosphatizing sys 

tives for correction of film defects, (5) te ms. 
The symposium was concluded by 

* paper on “Why Paint Specifications 


was able of Their Tests and Controls”’ in which it 


and partic ularly methods for their test- 


ing. Since their inception in 1930 pro- 
duction of vinyl coatings has now in- 


Eiht Met Color Difference, Latex and _creased to 650 million lb in 1955, | 


Emulsion Paints, and Varnish Testing. 
- Two sessions were devoted to a sym-_ 

-posium comprising a number of papers 
in the paint field sponsored by the 


‘alifornia Technical Program Commit- Surface treatments of metal prior on various 
tee. The extensive discussion at these — painting which are now widely used and stics Ses 


_ sessions evidenced the wide interest in 
the project, providing the large number — 
Of paint companies in the Los Angeles | 
area and the many large users of protec- | 
se coatings an opportunity to review 


C5 and discuss the newer types of paints 


and procedures for their testing and 


ahn’s paper from General Electric on importance of proper preparation of the 
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- which 27 million lb were used for coat- 


A ings. Their use has run the gamut cal 


corrosion-resistant systems to hi shly 

specialized decorative finishes. i addition to three interesting papers a 

aspects of plastics, 

Plastics Session featured a discussion 0 

so important in the organic coatings in- — ASTM work, its origin, some of its de-— 
dustry, come in for attention by A. J. velopments and results in the field of 
Tuckerman, Bradley Paint Co. plastics, by C. R. Stock, American 
Allied to the Symposium on Railroad Cyanamid Co. , a Director of the Society, 
Materials was an excellent review by and F. W. Reinhart, National Bureau ore 

G. J. Grieve, Pacific Paint and V: of Standards, Chairman of ASTM Com- 
Co., of protective coatings used in the mittee D-20 on Plastics. 
industry, which suffers a tre- John Delmonte, Furane Plastics, Inc., 

mendous yearly loss from corrosion. atthe consider ing rel: ationships betw een 


elec tric al and mee ‘hanical properties of 


| 
— 
| SYMPOSIUM ON PAINT ar 
— | 
ston 
— 
be so complete as to leave no area of con 
ulating machines. flict or argument. Paint specifications 
‘The extensive use of vinyl metal require test methods and procedures as 
= components and these methods 
must be highly reproducible and tried. 
PLASTICS SESSION 
ASTM work in plastics re 
q 
— 
— 
— 
4 — 
| 


epoxy plastics, noted that for constant 
composition, change s in volume 


Sistiv ity and fle xural strengths will 
parallel one another for te mperatures — 

before and after 
tortion temperatures but that this tem-_ 
perature cannot be predicted from either 


relation exists between Shore-D 
+ hardness and volume resistivity. Re- 
silient epoxy resins will, however, show | 
signific ant electrical and mechanic: al 
changes on long-time aging at elevated | 
Aviation, described unique equipment 
_ for nondestructive testing of bonded 
metal sandwich materials which are 
used so widely in many aircraft parts. 


Some of the advantages included ease of 


Speakers relate topics to Los 
| 
Angeles area’ concern wi 

af 
water supply 

Los Angeles is quite sensitive to the — 

special situation that exists with respect 


to its water supply. The area has ac- 


establishing means of control and to in- 
sure the most offic ient use a its w: iter 


7 the meeting, the industrial waste prob 


lems in Southern California we re 


t. -¢, ASTM Director A. Allan Bates, vice- 
president of research and development © 
Portland Cement Assn., conferring 


with Claude K. Rice, coordinator, 
Oil Corp. Mr. Bates spoke at 


_ Luncheon. 


the ASTM heat-dis- 
of those on the West Coast who might 

be interested in participating. The However, wood impregnated with these 
set of data. A broad observation is th: at function of Committee D-19 was ably 


officer of Committee D-19, discussed the 


new mi aterials for clarification. 


th ravages of  shipworm and 
gribble thes) 


cordingly gone to extreme measures in tempted to ge t together with one pur- — 


the teredo (shipworm) and several 
kinds of limnoria, among others. 


~ A paper by A. P. Richards, 


mens. he author stressed that while 


common types of borers, the}: 
and the gribble or limnoria, 


Cement Industry Luncheon and a 
Mr. Rice th e Industrial Water 


 water-pollution control marine borer were 
de ad. by’ T. Roe, Jr., U.S. 


The sessions had been a unged by 


Naval Civil Engi- 


oratory. Various oxide s of coppe r, silver ne 
nickel, lead, mercury, and iron were used 
with» varying degrees of effectiveness. 


~ Committee D-19 on Industrial Water in 
order to bring its work to the attention _ 


compounds showed a relatively short — 
service life in all cases. 

A secoid paper from the same |: sbora- 
tory written by Harold Vind, Harry 
Hochman, James Muroka, and Joan 
Casey, dese ribed the relationships be- 
_ tween limnoria species and service life 
cooperative relations between the v: are of creosoted piling. The types studied 
ous organizations interested in w: ater compared particularly the limnoria 


_ described by its Vice-Chairman, R. C. 
Adams, U. 8. Naval Engineering Ex- 
periment Station. In addition, 
speaker at the Industrial Water Indus- 
try Luncheon, Claude K. Rice, also an 


testing and the need for such continued qui idripunctata 


cooperation. Other papers at the session — punctata. The authors stated that it is 
presented methods of water treatment. imports int to identify all of 
such as the purification of salt water and marine borers inhibiting a harbor, 


= of the tere ‘do, was given | by C. 


oon Edi mondson, Bishop Museum, whose ob- 
rvations were confined mostly to bays” 
INDUSTRIAL WATER AND harbors of several islands of 
WASTE WATER FROM MARINE ORGANISMS 


Preservatives to. SYMPOSIUM ON WOOD POLES 


Papers” point up need 


“more research 


‘The need for research to reestablish 


- the relative strength of poles of different 
- species, the inconsistencies of prese 


The. ‘dnd in papers re pre- 
sent one of the few occasions when the BS. 
biologist and the chemist have at- 


pose in mind. In this effort to protect 
wood structures exposed and sub-— 
merged in natural w aters, preservatives 
have been developed, tested, and used 
whose principal function is to combat 
the ravages of such marine organisms as 


William 


most test methods have value for a 
cific purposes it is most important that 
extreme care be taken in the eventual 
use of the data obtained, a fact not new 
but doubly important in the testing of 
marine-exposed wood samples. 
interesting review of the kinds of 
borers and their distribution in U. 8 
was given in the paper by R. J. Menzies, — 
~ Columbia Unive rsity, and Ruth Turner, : 
Harvard U niversity. The two most 
shipworm 
were 
to cause $50 million damage in U. 
annually. The most effective means a 
“el this destruction is a toxic or 


were dis ussed in a group of five | pa pe rs. 
L. J. Markwardt, U. 8. Forest Prod- 
ucts " aboratory, reviewed the need a 
research and the collection of 
test data 1 on full-size poles leading to 
“the | imaugurs ation of the he nsive 

m AST) \[ Wood Pole Research Progra : 
F. Clapp Labor: atories, reviewed marine look ahead at pole 
exposure | tests of wood treated with i in relation to forest was given 
Various presery atives ranging from full- by E. E. Pac ‘ific- Northwest 
scale service tests down to coupon spec e- Forest and Range Experiment Station. 
Citing a current annual production of 
5 million wood poles of various 
species, he discussed the potential avail- — 
ability of pole timber on the basis of 
having sufficient resources under proper 


ASTM Wood Pole Research P 3 t was 
described by Lyman W. Wood, U. S. 
Forest Products Laboratory. T he selec-_ 
tion in the field, handling of test ma-— 
terial, and the pole tests themselves 
7 reviewed. The results of the tests indi- — 
cate that very valuable data are being 
obtained addition to the breaking 
strength. In partic ular, a quick and 


repellent covering of the vulnerable 
material. George Q. Lumsden, Bell Tele ‘phone 


“des able 


the 


discusse 


He: avy metal compounds abor atories, 
ASTM BULLETIN 


‘discuss usser 


‘neering Rese nach and Evaluation Lab- _ 


and the tri- 


An interesting account of the 


The actual testing program of the 


accurate field specifie gravity test has 
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design construction were described by December I—tbast Day 


the ages of a wood pole, David Countryman, Dougla 
objective of L. G. Smith, Balti- Written discussion of papers 
more Gas and Electric Co., in his paper | +3 ; . 


will be received by the Committee 
on engineering of specific: ations for wood | on Papers and Publications until 


poles, was to suggest points toe consider Mis ISCELLANEOUS PAPERS December 1. In view of the fact 


in approaching the task of prep aring a ie ee rae ora that much of the published discus- 
sion is submitted after the meetings 


set w solvent by letter, it will be helpful if all who 
adequate strength and long life will send in their discussion to 
potential at minimum. cost. This in- testing in guided missiles 


Headquarters well in advance of this 
that additional time is avail- 
From its very nature this session a : 


le to review and refer the 
cluded papers on diverse subjects; one aK sion to: authors for el closure. 4 


on rubber, one on solvent degreasing, 4 
requirem of one covering a very general subjec 
those prohibitions and limitations on testing in the guided missile industry. 
fects that are essential to securing the ‘However, even here the papers had a [Oil Methods Available 
desired strength and common theme, namely, calling atten- The 88- “page compilation “Suggested 
to the further work needs to be “Methods: for Spectrocher smical Analys sis 


done. In fact the papers | Mrs. R. H. Used Diesel Lubricating Oil 


volves as precise a method as possible of 
rating so there may be herd 


Sp: arling and C. E. Kircher available from ASTM Headquarter 
GLUED LAMINATED OTHER recommended hes committee work ‘1916 face St., for $l a copy. These’ 


. a undertaken , and the paper by R. B. methods were referred to in the Section 


Stringfield urged that more attention be J Committee Report on Spectrographic 
ye ca = given to the use of specifications in Analysis of Lubricating Oils as part of 
New methods of u using one purchasing rubber products and the ‘a the West Coast meeting Symposium: on | 


of : n's oldest contraction vantages to be gained from thei ‘ir use. Lubric: ating Oils. 


Although | ov many of 


the more dramatic, newer 
ol _ wood continues to be one of man’s most _ 
important building products. This 
— symposium covered a wide range of 
subjects within the wood construction 
field. R. E. Eby, Rileo Laminated 
?P roduc ts, Inec., pre sented an inte resting 
illustr ited paper showing the develop- 
ment of glued laminated structures in ee 
which quality control in production is — 
*#F actors affecti ting strength and design Ss 
principles in glued laminated construc- 
tion, discussed by A. B. Freas, U. S.. 
Forest Products Laboratory, were glue 
quality, lamination thickness es 
~ the effects of knots, cross grain, and enc 
joints. Of interest also w was the discus 
ion concerning stresses induce by 
be nding laminations to forms. 
L. W. Wood, U. 8. Forest Products 
Laboratory, discussed at ‘considerable 
length studies made by the Forest 
Products Laborator y to evalus ate the 
stress ranges for dimensionai lumber. = 
is particularly important in light. 


—Ine., took up developments in engi-— 
He dae -ved that the more refinements At the Non- Ferrous Metals Session which included the repeat of the Gillett Lecture were 
~ (back row) lL. to r. ergman, Vice-Chairman, General Committee on rrange-_ 
2? E. O. B Vice-Ch G Ic A 
ments; President Schatzel; presiding officer G. H. Harnden, ASTM Director and 
ope nsive the item becomes and the ee Chairman of Committee B-5 on Copper; (front row) presiding officer R. E. Paine, Vice- — 
is still a large field for timber construcs Chairman, Southern California District; Henry Burghoff metallurgist, Chase Brass & " 
tion which does not require the special — Copper Co., who presented D. K. Crampton’ s Gillett Lecture; ASTM Director H. C. yi. 
7 work neo essary for glued atest Cross of Battelle Memorial Inst., joint sponsor with ASTM of the Gillett Memorial — 
Lecture; and | Past-President N. L. Mochel, first Gillett ‘Lecturer. 
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A pparatus Exhibit Unusually / 
THE apparatus exhibit | 
in connection with the Second 


of the mnont attractive ¢ ever arranged by 5 
the Society. _ The Wilshire Room in the 
Statler, having been designed especially 
for exhibits, provide the best of lighting 
which permitted the exhibitors to show . 
their apparatus to adv: anti age. 1 Many 
of the exhibitors also had taken part in 7 
the show held at Atlantic City in June. 
Among the items displayed 
i able X-ray units; filter papers of =i 
kinds; spectrophotometers; ultrasonic 4 
resonance test instruments, some auto-— 
matic; polishing machines s; petrole 
testing apparatus; ¢ alibrating ma- 


chines: and industrial X-r. ay film. Ne Ww 
to AST — Was an automatic 


mic roscopes of all kinds; stroboscopes; | 
comparison bridges and other elec trical 


testing _ laboratory are; 


merete-core cutting 
Tension te sting equipment, carbon . and 
sulfur analy sis apparatus, bomb calorim- mn 
eters, devices for gas chromatography, 
inspection gages and measuring instru- 
ments, and creep testing machines were 
also shown. Addition: al ite ms were a 
aluminum block heating baths, 
scopes. One company had a booth at 
the show and also a trailer in a lot ad- 
- jacent to the hotel in which some of its 
heavier and larger equipment was on dis- 
Animportant part of the exhibit itself 
again was the display by the ASTM Ad- 
visory Committee on Corrosion which 
had attracted so much attention at 
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PRESIDENT S ADDRESS . 


‘re we are? Los of vocation is made i in the ninth 
: Angeles where we have held our first or tenth grades—the choice of many has 
rials are to the pro- meeting of the Board of Directors west _alres uly been  seience 


q 


motion of orderly competition in our a of the Mississippi River. (At our andengineering, = easel 
free enterprise system. Anything con- Board meeting, all but 4 of our 21 There is a pereents ige decrease 
cerning materials such as standards of directors were present. This is. a in ‘the number of students taking mathe- 
quality, _ testing me thods, research | on tribute to the importance of and in- in: matics and sciences since 1900. Last 
-properties— is a concern of ASTM, terest i in the rapid growth and the place year there were graduated 40 per cent 
_ The materials which go into the ae the W est Coast has attained in our ae fewer teachers licensed to teach mathe- PS. 
the clothes we wear, the nation’s industrial development. matics and science than five years ago. ¢ 
machines th: at produce the power w e present meeting, with its excellent at- | We must reverse this trend. ine 
use, and the wires and cables that. tenance and broad coverage of This, is of cone rn 
_ make it available to our use, as well as_ _ jects under discussion —as well as the | str u 
the roads we drive on, the water sed graciousness of | your we leome here— tg ak ‘something about i 


2. 


in our industrial plants, the cars we has more than justified and ‘repaid —s_ It is appropriate that I ‘spe sak of ~_ 
drive, and the marvelous planes that those who mare > come great distances to here, since our Norther ma 
and the fuels they use—are all in some We : ar aia > threshold of tre- 
way affected by the standards, or ~ mendous advances i echnolog Mu 
_ fivities of ASTM. Note the broad range have come here, to a center of that = “sponsoring of Science Fairs, sponsoring 
of subjects at this meeting: soils, im activity. We have. already me tioned Student Membership Prizes in 
‘dustrit lw ater, titanium, radiation ef- the aircraft industry; allied to it is the — _ leges, and helpful interest in enginee 
fects on materials, and uses of radio guided missile industry. “Represented education, 
active isotopes. These gave an indica- here are also the fields of electronics believe our y industry, 
a tion of the wide interests of the Society i and nucleonic S as we ‘ll as the great can ‘both do more on the secondary 
and. the ir importance in our way of progress in automation and of fuels. school level to inter rest competent. 
life. As for standards, our great en- It is a congenial atmosphere in which to _ students in science and assist teachers _ 
gineer president, Herbert Hoover, once contemplate the future. these subjects. Sules- Verne in 
said “They have sharpene d compe ti- = We are also at a critical period in our taeda youth for mé any years é..§ J 
tion. hey have cheapened the cost development. ims aginative tales of science accomplish- 
of production in millions of dows ‘tions.” Can this nation fulfill the demands re- =ment. Today the actual accomplish- — 
Ald this requires unselfish cooperation a quired by the rate of progress expected — B ve of science are far more miracu- 
on the part of industry both pro- _ of us and necessary to maintain our lous than Verne’s inventions as evi-— 
ducer and consumer. We have their position? Before the turn of the cen- de need by the real Nautilus compared 
‘most competent materials experts and a tury, a prominent E onglish w riter ob- tothe fictitious. We have not sold — 
scientists as members, and over the _ served, “The fact is, that ‘civilisation — _ youth on the romance of scientifi 
‘more than fifty years of our existence eo requires slaves. 4 Unless there are slaves” : accomplishments and have left to ov 
ir support has been unflagging. . We “3 to do the ugly, horrible, uninteresting - burdened teachers the task of stimu- 
‘ledge that with gratitude; and work, culture and contemplation guiding their imagination. 
in view of the i increased demands before a come impossible. Human slavery is a. years so Oliver er Goldsmith 
“us appeal for greater continued effort w rong, insecure and demoralizing. On — 
support. Nowhere is this needed mechanical slavery, on the slavery of the the 
-more than in the aircraft industry with machine, the future of the world de- are 
Where wealth accumulates 
terials and advancement in the tech- Kill un, president Massa- 
nology of their evaluation, to perform chusetts Institute of Technology has 
safely under increasingly severe con- — pointed out, “As our technology be- . This may have a lesson for us 4 
somes more complex it requires scien- neglect to develop the abilities of our 
The development of and tists, enginee rs, and managers of youth. We need to give equal or more 
specifications which are rather advanced education an: importance to the training of men 
than static—subject to continuous ex- skills. to the building of things. 
inati _ The future these men ween Where do we go from here? 
4 here. . In sight are great dev elopments — There is no question—we go forward : 
 -vancement ‘of our economic as well as where the sk avery of mac ‘hines will | to accept the challenge of obtaining 
our technological progress still further free men—and contribute better materials and performance which 
2 The title of my talk—Where Do We to a fuller life and more leisure. Yet Ge ners al Irvine,} will leave with us. ue 
Go From Here?” —is perhaps a timely we are for it. We face The rate at which we accomplish this 
: a uestion. We would need first to ask - rs nd e will depend on the continued coordina-— 
i tion of technical knowledge through 
‘the next 20 years is now. "The such as ASTM and the 
Materials for Super Per be majority are _in our schools—now. and quality a cad 
pear in a later BULLETIN. It is generally recognized that th our youth. 
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ooks in 1956-57 
Publica ication Schedule Kee eps Pace with Growth of th he 


1956 Proceed ings 


_ results and crystallization of the Society’s bang activities. . The volume 
of publication continues to grow each year. The special technical publica- — 


tions which include symposiums and papers advance that phase of the be ginning of next ye ear will contain 


approxim: ately 1300 pages of technic: 
papers and discussion prese nted at the © 


The 1956 Supplements to the Book of Standards and the compilations 
1956 Annual Meeting. The diseus- 


of related standards reflect the growth in work and the concentration on 

the Society’s second objective standardization of specifications and tesis. _ sions comprise a most significant and 

_ Members will be posted on the appearance of these publications s and \ will technically valuable feature of the Pro- 

be furnished with convenient blanks ‘to procur re On almost all, c0edings. All reports submitted by the 

special prices t to members. are in effect. ‘Society’s technical committees during 


to. 1955 The papers and discussions 
As the 1 number of slide me at the Annual Meeting as part of speci: al 
standards becomes larger, this Index symposiums will appear athe 


Book of Standards 
The ssuing the: Book of continues to increase in value. P Special technic: al publications. 


Standards triennially marks 1956 and viding the latest comple te reference to ae 
1957 as Supplement years. The 1956 the publications in which the v: arious ( 
‘Supple ments to the 1955 Book of specifications and test met! hods | appear, Year Book 
Standards will be issued in seven parts it is partic ularly useful during the 


in heavy paper covers. They will years in which the supplements to the a The Ycar Se, which is now avail- 
include the new and revised standards Book of Standards are issued. ~ ub- ow ble, contains a list of the complete — 


and tentatives adopted or accepted at lication of the new edition is scheduled _ my membership and official company-mem-_ 
the 59th Annual Meeting or by the for January. ber representatives (name, title, address, 
Administrative Committee on Stand- | company, ete.) personnel of all ASTM 


ards, and will total 2400 Compilations of committees, as well as other use ful 
The seven parts information about the Society. It is 


So many factors affect the release of furnished to members free of charge on 
1—Ferrous Metals Be books that it is not possible to reque ‘st and may be purchased by 
-Non-Ferrous 


any acc urate estimat of the ir committee membe 
3—Cement, Concrete, Ceramics, Thermal size or the date th ill be 

Paint, Naval Stores, Wood, Cellulose, SPECIAL TECHNICAL PUBLICATIONS 


Wax Polishes, Sandwich and Build- “recommendations which may be su 
ing Constructions, Fire Tests mitted _ through Administrative The following symposiums featured 
Petroleum, Aromatic Hydro- Committee on Standards, and the date as part of the 1956 Annual Meeting 


carbons, Engine Antifreezes issue is governed somewhat by be published separ? ately with discussion 
Electronics Specific Gravity of Bituminous Coated 
Textiles, Soap, Water, ‘Paper, 
_shesives, Shipping Containers, 
Parts 2 sad 7 7 are now mailed. 


of these special compile itions to the 
appearance | of the supplements to the 
Book of Standards, and also to a great 
extent by the publication load at the Analytical Che 
of spe cial compilations therefore should Tension Testing of Nonmetallic M 


Approximate 
No. of Appearance 


Sponsor n ring 
nS 
Committee Title Pages Date = 


Aggregates” 


ers the e end of the vea a 


“Methods ai 


Analysis of Metals 


1955 5 Book of Standards does not ...| Steel Piping Materials" ae 
‘ine lude the ASTM methods pertaining — and Steel | «(October 
methods will be published in a separate =- 350 
a ‘the 1956 Book of ASTM —~D-2..... Petroleum Products and Labrie ants 
votume as the 1vo 00 0 D-9.....| Electrical Insulating Materials 


Methods of Chemical Analysis of Metals a Del Rubber and Rubber-Like Materials _ 


supersedes the previous book of id ‘Te 

methods published in 1950. ...| Engine Antifreeze 
) 


1050 i December 
676 January 


March 
ember 


Available 


It is expected that the 1956 Book of 3....| Benzene, Toluene, Xylene and Solvent Naphtha Available 


shortly and should comprise 640 pages. 
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vximum Specific Gra wvity of Bitu- pape rs of the cond group 
Place Shea ar Testing of oundation Soil minous Mixtures by Vacuum Satura- deal with soldering fluxes. Each author 
by tion Procedure.” The procedure con- ‘approaches the subject from a slightly 
addition, the Symposium on sists of removing entrapped air from a differe nt view point. _ Howe ver, there 
Elec trodeposite id Co: atings held at t known weight of uncompac ted mixtur une inimous agreement that the 
Buffalo mee ‘ting and repe: ated at the by evacuation and saturation undet of suitable test procedures 
Angel s meeting will be published ~, water. This procedure eliminates the _is sorely needed for proper evaluation of 
a Special Technical Publication, as _ heed for conventional specific gravity — ‘fluxes, flux residues, and acceptability 


Teferred to later, tests on aggregates and bituminous of the finished soldered joint. 
N 


Symposium o on in Specific approach based upon a mechanic ally gene ‘ral area of soldered-joint 
driven kneading compactor is presented evalu: ition, ine 
Pavement Mix Designs.’ This appara two with tin tran 


Gravity « of Bituminous — Z in the paper on “Specific Gravity and methods and ger ‘dure: 
for compaction may possibly elimi- effe ct 0 on joint 
Sponcoved by 401 nate the need for de termining the specific res; 
and Pavi ing . Mate rials 


Specific ity has an important role 
in the present-day design and measure- 

ie nt of compac tion of bituminous pave- 
ments. It is customarily used in deter- 
mining compaction of the bituminous 


material. A A discussion of a new  P apers of the third group cov 
Coated (STP a oids Relationships Bituminous de: al dire ctly 
ee 
gravity of aggregate. In his p paper on of - 

“The Role of Specifie Gravity in the ability: the 
Design and Control of Bituminous Pav- applic “of proc e- 
‘ing Mixtures,” the author advises _— dures to improvement of joint quality. ; 
while rule-of- thumb b or empirica problems connected with solder- 

thods of compensating for absorption 2 ing are manifold. Not only must the Se 
have been reasonably successful, there * best solder composition be considered, 
been a long-standing need for con- but the proper flux, the best mech- 
_ practice to measure individually the — _venie ‘nt test methods that could be =: anisms for application, and the care of 
“Spec ific gravity of es ach compone ‘nt in depe upon to provide a definite the joined parts afterward to 


ate 
order to determine the correct mixture — _ hee for design of bitumen content for factor y life. This symposium — a” 


{ 
proportions. This chas not been an - any given aggregate and for computing developed so that these items might be- 
accurate or satisfactory procedure. 


: voids in compacted mixtures. diseussed by men who have sec 
The five papers presented in this The test methods that are described - worthwhile results i in this field. co, 
symposium discuss various procedures ‘in this symposium on specific gravity This sy mposium | ‘is se cheduled- for 
whereby the specific gravity of the were devised in an effort to provide this _ public ation in December. 

bituminous mixture may be measured 


definite information. They have, in 
quickly and accurately using small general, the distinct advantage of a 


tions of the compacted mixture. The direct approach to the basic prob- Symposium on | ad 


authors discuss the pitfalls involved Jem than is led 
provided by presently = 4 
the choice of bulk and apparent and methods of de 20 effec.  @ and in 


gravity as a means of deter- tive specific gravity of aggregates and Analytical Chemistry 


ining the proper ratio | bitumen void content of compacted bitumi- 195) 


Ip paper “Meas asure rement This sy mposium is sc b E-3 
Bituminous Concrete Core Densities publication in November. = ponsored by Committee on 


Aggregates by Means of a Volumeter,” ‘The (1956 symposium cted 
methods of measuring the volumes x S ymposium on Solder : the fi irst in an annual | series he sym- 
bituminous-concrete cores and loose (STP 189) re 
_ bituminous-coated coarse aggregates by "sr age time rt subje cts of importanc ance to AST M 
air-pressure changes are described. Sponsored by Committee B-2 on members concerned with» analysis of 
method is described in the » paper N on- Ferrous Metals and Alloys materials. They are being planned to 
“Measurement of Maximum Theoreti-— ‘The importance of soldering in our acquaint ASTM members 
cal Specific Gravity of a Bituminous everyday life e¢: be over- techniques, ete., whic +h are 
Mixture by Solvent Immersion.” stressed. It is the one me actually or potentially capable of use in 
Briefly, this technique utilize an operation that is probably known better standard methods of : analy 
adaptation of a pycnometer method in and practiced, more or less aptly, by This first symposium is intended to 
which a bituminous mixture is placed more people than any other. Aside present a picture of the materials avail- 
in a large flask having a 13-in. grounc - from the amateur, the iadivenibia, and a oe development, for ion- 
glass opening in which is fitted a top the fix-it-yourself advocate, soldering is exch nge and chromatog raphy, the 
with a restricted neck for more precise <* really of great industrial importance. _ basic theory of their use, and examples 
volume rt measurements. Inthe paperon Historically the use of low melting tin- of their application for separation and 
“Development and Application of the e lead solder goes back to Roman days, ae analysis of materials. Primary empha-— 
Effective Specific Gravity of Bitumi-- sis is on metals, but data of value 
nous-C oated Aggregates,” ‘the authors = The fifteen soldering papers compris- people concerned with other materi: als 
-obt: ained specific gravity by OV erfilling at ing the symposium can be classified i are included. Actually, three of the 
the mixture with asphalt. and then majorgroups. four papers present a coverage of ion-— 
alculating pe effective specific The first group, on the general subject and associ 
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les of bituminous paving Nn soldering semiconduc- in the paper on ihe Use OF 
mixtures is described in the paper on 


the authors tell 
techniques deve eloped 
useful for 


analytical chemistry are given in 


ioe ion-exchange me ‘thods for the separa-_ 
wi ‘ tion and identification of both po 0 
and anionic fission elements have 
developed. The total weight of many 
of these elements normally associated 


neutron bombardments enables a good 
test of the laws governing ideal solu- 
Pt tions and the extension of the data to 
the concentration ranges normally 
@neountered ordinary analytical 
_ Separation of metals by ion-exchange 
in principle, be achieved by two 
operates on positive ly charged 
-metal ions, and anion exchange which 
“operates on negatively charged com-— 


may, 

cation thange which 
plexe s, and this is covered in the paper 
_ tions.” It appears that for many pur- 


poses the anion exchange technique is” 
the more superior _ Separations tool, 


anion exchange resins have striking 
lectivity for some complexes and — 
since extensive complexing often accen-— 
ites differences between elements. 
a ~ In the paper on “Ion Exchange in the 
Analysis of Metals” factors influencing 
the selection of a chemical reaction and 
resin type are discussed from the view- 
point of applied analysis with 


4 


procedures. 


since the first mposium on pH 


To keep 


tional definition of experimental pH 
values has been adopted. Agreement 
on standard pH methods is gradually — 
_ being achieved as a single conventional 
standard scale comes slowly into general — 


of 


e been 


4 


4 


- materials which have undergone standard practice— 


titles are: 


Performance Studies of Reference Elec- 


on “Anion-Exchange in Metals Separa- 


since commercial organic 
se 


We Testing of Non- Metallic 
M ethods of esting OM 


the ten years that have 


cation of pH measurement, an opera- — 


ized 


unusu: ‘al. diffic and 


e much thought has been given to the 
ng prec ise role of pH in reac tions of inter- a 


est. the analytical and physical | 
chemist. The increased laboratory and — 
industrial importance of nonaqueous 


partially aqueous solvents has 


- stimulated the search for functions that 
will give a useful indication of the level 
of acidity and basicity in these media. 
It is the purpose of this second Sympo- 


sium on pH Measurement to consider 


these new developments and to clarify 
the problems they have created. 
_ Such questions as—just what is the 
pH value—what are its restrictions 
and limitations—what is recommended 


ing pH at high temperatures and pres- 
sures in nonaqueous solutions in blood— 
and what is involved in ielverueedion 
for pH ‘measurements—are answered 
or greatly clarified in the seven papers 
this sy mposium. — Their 


comprising . 


Meaning and Standardiza ation of Meas- 


- trodes and Their Components at 


High 
Temperatures and Pressures 


Blood and Other Biological Fluids 

‘Quantitative Applications of pH Measure-_ 

ments in Analytical Chemistry __ 

Theoretical and Practical 

p) the Measurement of Acidity in Non- 
aqueous Media 

Indicator Acidity 

aqueous and Mixed Solvents 


This symposium, sc ‘theduled for pub- 


late this fall, will be an imy 
nanent addition to the liter: 
ature on pH neasurement, 
toge ther 


position 


lication 


tant pe 


practical aspects of the present state 
a knowledge of pH measurement. 


Sy ympos 


sium on 


Materia Is (STP 194) pe 


Sponsored by Committee E-1 on 4 


Measurement was held at the ASTM This symposium was arranged with 
49th Annual Me -eting in Buffalo, N. Y. : the objective of providing (1) an accu- 
significant progress in pH instrumenta- rate summary of present practices 
tion and technology has been made. fields Ww here tension testing is mo ost 
p pace with the expanding appli- widely used, (2) a critical appraisal of 
their merits and deficiencies, (3) 


opportunity to compare techniques anc 


dstandardization. 
One of the simplest phy sical tests 


what about measur- 


odern Developments in pH Instrumen-_ 
Problems in Measurement of the pH of 


se sheduled Janu: ary, 


Functions for Non- 


bringing” 


as it does a well- rounde ex- 
of both the theoretical and | 


i;  tempe rature drop and reporting it 


terminology among the various fields, 
and (4) a guide to future develop ment 


use the world. A. ec that can mace on any material, is, 


. required to break it. Perhaps it is 
part this simplicity, both of concept. 
and of execution, whic hs 
nsile properties a common denomin: a 
& in material testing, espe cially in the 
Among nonmetallic materials, 
however, there is such a diversity of 
‘structure and properties, that: there 
has evolved a variety of methods for | 
_ measurement of tensile prope rties. At 
least 60 such are listed in the ASTM 
‘Index Standards. New materials 
have been developed for which older 
techniques are inadequate, new tech-— 
nical tools have been applied to the 
problem, new understanding of the 
structure of materials has brought . 
more meaningful interpretation of 
sults, and each of these fac ‘tors has © 
contributed to the terminology and 
nomenclature of tension testing. 
alien of this material it is hoped 
i to : mplish the four objectives 
above, 
The six papers comprising this sym- 
posium cover tension testing of adhe- 
sives, rubber, and plastics, present prac- 
tices in tensile strength testing of paper, 
tensile load-deformation testing of tex- 
tile structures, and tension test me thods 
for wood, wood- terials, and 
sandwich constructions, 
Publication of this material is 
1957. 


. 


Symposium on 


Quality (STP 19: 


by Commitic on 


Boile r eedw ater Studies 
This symposium presents a review 


‘urrent practices and introduces new 
techniques that will aid in obtaining — 
the answer that is needed for the deter- 
mination of steam purity in modern — 
a steam gene eaten. ‘The new techniques 
should give a more accurate picture 
of the solids that are vaporized as well | 
as the solids that are carried over by 


mechs mical means, 
The 1941 symposium on steam quality 


ms irked the transition from deter mining 
the moisture in steam by measuring the 


- terms of percentage, to the de ‘termina-— 
tion of parts per million contamins ation : 
: and me asuring it by conductivity in- 
ents. Cc ondue tivity measurements 
nec essary correc tions for dissolved 
gases had given most of the answers 7 
needed. With the introduction of 
higher pressures and higher steam 
tempe rature which resulted in the | 
vaporization of dissolv ed solids in the - 
_ boiler water, the need for a more sensi- ers 
tive and accurate measurement has 
noted. Also the introduction of 
the once-through and the supercritical ea 


l 


— ating a tr fe 
element, (3) determining total concen-— di 
IssOlving Insoluble samples. i 
&g 
a) 
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therefore this technique is suitable as a 


pressure boile TS mi ake obsolete the pres- 
ent me ‘thods termining steam 

quality. 
Four papers comprise 
sium. In the paper on “Measurement 


ths it will givec comparable 
The introductory p: yper gives 
excellent outline of the various consider- 
ations involved, which are supple- 


and Purification of Steam to 0. Ol ppm — mented and amplified in the three other 
Total Dissolved Solids,” the author — papers. One deals with a vane tester 


describes a procedure based on occluding 

e solids in the steam by moisture pro- 

duced by a pressure drop in steam 
passed ‘eek a suitable se par: ator, 
and determin: ition of the solids conte ob 

by conductivity measurements or other 

suitable means, 
| is pointed out in the paper on 
“Steam Purity Determination by Tracer 

_ Techniques” that measurement of me- 

~ chanical carryover by the use of radio- 

, active tracers is extremely sensitive os 


free of errors due to contamination; 


_ basis of comparison for other methods. 
However 
this rnethod for testing full-size 
In omments | on C erections 
Ste am ( tivity Measurements,” 


ductivity mez 
tend that higher c¢ 
made 


ents. They con- 
: hould be 


q 


for te mp effect 
tivity measurements than are 
being used, and that deg: 


should be verified (not in 


The last paper, "Construction and 
Operation of Larson-Lane Steam P urity 
and Condensate Analyzers,”’ covers the. 

of se instrume nts and 
effect of v arious hydrogen exchange 
resins on effluent conduc ‘tivity. 
The symposium is “scheduled for 
ation late thisfall. 


mposium he: Place 


“om 
The four papers of this symposium — 


describe the various procedures in use 


part of those who have been experi- 
menting with this procedure. The 


= 


because of cost, the use of Construction Division of the Oregon 


fas 1956 Marburg Le L 


_ Silicones” was presented by C. E. 
general manager, Silic Products 


lecture. Chemically speaking, sili 
are ¢ constructed and sy nthesized — 


ant 


‘rate of te: pee a accurate 
method of stress measurement. The — 
paper on “Deep Vane Tests in Gulf of 

Me xico,” describes the tool used to 
make a boring to a depth of 241 ‘ft 
below the water surface; this tool 
combines the functions of ‘drilling and 
vane testing. In the last paper on 
“Vane In-Place Soil Shear Measuring 
Device,” the development of the device 
a the technique of using it are dis-— 


cussed. This device was built by the — 


‘State Highway Department and used_ 
since 1953 in investigating question: ible 
embankment foundation areas along 


proposed projects 


authors discuss the nature and This symposium is scheduled for 
alidity of corrections steam con- publica ation in Ji January. 


= 


The Marburg Lecture o1 originated a 


memorial to the first Secretary of the 


Society and was established to empha- 


size the importance of furthering knowl- ro 


materials. At the 1956 Annual — 


30th Edgar M: arburg_ 


edge of properties and tests of engineer- 
ing 
Lecture entitled ‘“The Industrial Chem- 
istry Properties, Applications of 
Reed, 


-Dept., General Electric Co. 


not. Silicones are materials which extend 


the useful range of organic materials. 


aircraft, protective coating, and textile. 


1956 Gill 


his lecture, Dr. Crampton explores 


particular reference to their similarities 
and differences compared with other 
industrially important polymeric sub- 
stances, and the physical and 
properties of silicones leading 
industri: ally important — applic ations. 
_ Also included are the processes of m 
facture, the important types ¢ of si 1e 
1 their applic ations, ending with a 
look into the future of silicones in — 
selected industries such as electrical, — 


This lecture scheduled for publica-_ 


tion late this il 


ett ectu 
fifth: Gillett’ Memoris 


il he cture 


WE as presented by D. K. Crampton, 


director of research and development, 
Chase Brass & Copper Co., Ine., on | 
the Structural Chemistry and Metal- 


of Copper. lecture i is jointly 


Memorial Inst. and commemor: ate 
Horace W. Gille tt, the 
- Battelle and one of this count 
leading metallurgists. a. 
three ¢ spects of microstruc ture of 
copper he first portion covers some 
grainy growth of copper alloys, investigat- 
‘ing time intervals much shorter than — 
been used here tofore. the 
second portion, the lecturer deals with 
the structural che mistry of copper and 
copper alloys and more particularly the a : 
relation of grains and grain boundaries 
_ both in pure copper and some copper 
alloys. Also described are new inves-_ 
tigations of the fundamentals of cor-— 
rosion and corrosion resistance bon ne 


i This lec ture is now avi aval ible 


Their expansion into new areas of | ‘Ss 
Testing Found. ation utilization provides the basis for this 


icones 
dike” their organic cousins. The point 
of departure lies in the strength of the 


silicone binding forces. This ‘differenc e 


in’ bond strength accounts for their 


ability to withstand high temperature 


without decomposition, their chemical 
and an exchange of experiments on the inertness to metals and most reagents, x —S8 Spring Meeting and § 


temperature. 


‘This: symposium prese snted at the 1 956 > 


Second Pacific a 


and a very low coeffici ient of viscosity Area National Meeting is sponsored by 


Committee B-8. These papers will be 


called vane method was developed in the | <. —— Silie ones may be cross-linked to form a 


of great value to. engineers and others 


Scandinavian countries and some of the © 
apparatus used in this country has bee q 
imported from these countries. Othe T 
experimente rs have devised their ow 
equipment. The sy mposium provides 
an opportunity for questions to be raised 
eoncerning the operation of the test 
equipment and to indicate in what 
respects further work will 


two-dimensional molecules. Such prod- 
ucts have found a wide variety of use 
due to their excellent dielectric proper- 
ties, temper: iture stability, and 
chemical inertness. Further cross-link- 
ing will form three-dimensional networks 
insoluble, infusible elastomers. 
e In his lecture, Mr. Reed discusses the 
_ basic e chemical struc ture of sili ‘ones with 
LE i 


7 


concerned with materials, 
and tests involved in the use of | elec- 
trodeposited metallic coatings. The 


particular aubjecta presented are repre- 
sentative of the type of activity with : 


Ww hich B- i is cone erned, 


on which 


committee 
4 carried out. 


fine 


— 
— 
| 
4 — 
— 
| 
— 
| 
ymposium on Properties, q 
a ests and Performance of 4 
a 
iF 


The “History of ASTM 
BS” covers the committee’s activities 
from 1927. The second paper on “Cor- 
rosion Behavior and Protective Value of 

Copper-Nickel-Chromium and Nickel- 


the durability of platec on 
bumpers and bumper guards and reg 
establish the best thickness for various 
The matter of measurement of surface 
a 
luster has been the conce of 
i II, Section D, and the paper 


on 
for Measurement of Surface Luster of — 


“Recommended Practices for Clean- 
sing Prior to 
where possible cleaning be sepa- 
a rated into a three-part process (1) pre- | 


-cleaning—to remove the bulk of soil; 
(2) interme diate cleaning—to remov 


oily films; and (3) electrocle: —- 
remove particles ont 
contaminants 

In “Comparison of the Corrosion 
and Protective alue of 
E Zine and 
- Coatings on Steel,” tests were conducted 
in three environments: “salt spray (3 
and 20 per cent), actual sea-water spray, 
-eyclic temperature and humidity 
test. These tests compare the corro- 
sion protection of zine with that il 

idmium on steel surfaces. 

A series of tests to determine the p = 
-tective value of conv ersion. 
zine and cadmium are in progress and 
are described in the paper “Evaluation 


of Supplementary Coatings.” This 


study compared methods of measure-— 
ment of the thickness and density of 
phosphate coating on both acid 
and alkali zine electroplates. Tests 
on coatings of plated on 
steel, tin-lead alloy, hot-dipped zinc; 


lead and terne plate at four ‘outdoor : 


exposure sites are described in “Atmos- 

pheric Exposure of Electroplated Lead 

Coatings 
The final paper evaluates the salt-— 
‘spray test to determine whether it is 
used intelligently and whether results 
re inte rpreted properly. . entitled 

andard Salt Spray T 


covering Vv of Phos- 
phate Coatings over Electrode posited be 


Zine” 
Meth 
Concentration in Precision 
Plating Baths.” These may be included 
% in the symposium volume 


and ‘Radioactive Isotope Dilu- 


The 


evaluating the corona resistance 
on materials. This is particularly true as 


“Evaluation of Methods Available 


Electroplated Coatings” is a summary of . 


coatings on 


vs of suitability of materials before 


Me thod for De termining Sulfate sy 


cussion comprising this sympo- 


sium are scheduled for - pub lication in 


N ov emi rel 


Symp. 


mposium on Corona 


ponsored by Committee D-9 on 
Electrical Insulating Materials ie. 
The s a great n need i in 1 the « electrical 

industry for standard test methods 


operating voltages are aised 


requireme nts for insulating “materials” 


become more stringent . This sympo- 
sium provides a baseline for stands ardiza- 
tion of corona testing, and publication 
of the papers will provide permanent 
contributions to the literature on this 


RESISTANCE 

Preliminary Corona Resistance Test 
sults from IEC Activities 

Effects of Corona on The rmose tting Plas- 


Laminates 
Me ASUREMENT 


Preliminary Investigation of 
Pulse Method for Measuring Ionization 

Corona Detection and Measureme nt at 

_SixtyCycles 


st 


ments, are: 


Methods for ina 


gas Discharge As 


‘This publication is scheduled to be- 


come available late thisfall, 


Symposium on Minimum 
Property” Values of Insu-— 


lating ‘Materials (STP 188) 


Sponsored by Committee D-9 on 
Electrical Insulating Materials 


Minimum property values are test 
results which indicate the lowest 
expected result within a de -signated 
accuracy for a definite property of a 
specifiem: aterial. Test methods to 
de termine minimum pr yroperty values 
‘are basic r quirements for design pur- 
poses and anticipating service perform-. 
ance, but few methods allow prediction 
trial. 
These papers are intended primarily | 
i to present the background of some few 
- attempts to correlate general material 
test methods with expected service vo 
design requirements. They are planned 
to be the forerunner of further 
sponsored by Subcommittee | XI of 
Cc ommittee D-9 on Electrical Insulating 
Materials—these covering the general 
field, while future discussions will 
delve deeper into specific properties or 


as follows: 


Bac 


Low-Temperature Resistance Test Meth 


ods 


ASTM BULLETIN 


subject. The papers, divided into | 
corona resistanc e and me: 


an form: ation of 21 task groups of Joint 
-roposed 


work fication to 


papers comprising this 


down E ffe ct of Sample Size 


The Establishment of Minimum —: 

Studies on Varnished Glass Cloth => 
Quality Level Cannot Be Deter — by - 


No Go” 
ume 


Ff ublication of this s sy mposium vol 
is sche duled for this fall. 


Biblogrphi 
Metho 1s for Ana 


ysis of 


(STP 150- A) 

By J. Harris and R. Be for 
Committee D-12 on Soape 
_ Since the issue of ASTM Specia 
Technic al Public ation No 
September, 1953, 
interest in the analysis of synthe ti 
detergents has become ev ident. - The 


AOCS-ASTM ‘Subcommittee for 


“the analysis of soaps and synthetic 


detergents: has strengthened the need _ 
far a ] the original refe 
ences | acted with 
peculiar nee ds of the analyst in mind. 
Where original references were 
able, abstract journals were used, and 
_ these are given in such cases as second- — 
ary references. 
No attempt has been es in eve 
case to trace the origin of specific tech-— 


niques or methods, but where these were 


available, this has been done. Some 
references have been included which it 
was felt might have bearing upon the — 
development of applicable methods. 
The first reference, dated 1888, is a 
in advance of today’s detergents, but a 
is significant as the basis for techniques 
whic h may currently be used. Seah 
The author index lists all authors 


alphabetically, _ indicating the 
author in all cases. The possible value 
of this is recognized by 

searchers. The subject index is 

referenced for maximum usage and i 

sufficiently broad to provi 

method or ec ompound 

cover type 

broad classes of anionic, cationics, 
and nonionics. These are further sub- 
divided into individual classes or indi- — 
idual compounds. 

It is expected that to the 

‘publication. will be published as the 
~ volume of work in this field expands. 

While a conscientious effort has been 

made to include every reference found 
in the many papers abatrac this 


ined 


— = 
js) of years. The basic background and 
| 
a3 
— 
— 
q 
— 
— 
i 
— 


purpose, the re will ‘invariably | new siligle initial stress at te 


ones brought to our attention. _ There- These initial stresses were “pages is now 
fore, the style of Metal Cleaning based on those stresses for which most 
Bibliographical Abstracts will be fol- data were available. The comparative 

lowed to allow proper insertion of these curv es are also bas ase do on ds ate sane most 
referencesatalaterdate. 

and can be « m AS cle that yr of ectrica 


$1. tion strength indicated by the Contects (STP "56 J) 


tive curves would be different for any 


S 
inital stre majority of the Sponsored by Committee B-4 on 


Metallic Materials for Ele nied Hee teating, 


P erties of This 97 page pub lication is now This is the third supplement 
Steels ond Super-Str able. Price: $4; to members, lished to the 1952 edition indicating 


uper- 


trength the work in this field i is continuing 
Alloys a at Elevated activity. 40- 


on the Properties of Metals. Sectional Committee B 31, the 


relaxation of high-stre ngth carbon- 


When sufficient data were available, 


Temperatures (STP 187) by fall. 
This report prepared by J. W. Free- 
man and H. R. Voorhees presents a to SECOND _ PACIFIC MEETING 
compilation of all data gathered by aaa 
Subcommittee for Survey of Relaxation. castings should be the development of 
a and Publications: set of refe erence photographs of id in Angeles the week 
Panel including results previously “netic particle indications | on ferrous of Septe mber 17 was in number of 
Br scsone under Project 16 of the Joint astings. A task group consisting of sessions. the lar yest 1 ational meeting 
Committee on Effect of Temperature representativ es of Subcommittee III of ty. Many 


special technical publics itions will result 
the symposiums held this 


ing. Mi any of the other papers will © 
ETIN 


Graphie: al data and gt i Mai ufactu rs’ Sts andardization Soc ciety 
‘ntations summarize Valve and F ittings Industry, the 
strengths for low-alloyed moly Steel Society, and ASTM, 
chromium-, and vanadium-bearing steels presented a set of these photographs 
with numerous other composition modi- — ASTM Committee E-7 | on Nondestrue 
fications, 12 per cent chromium type tive Testing at its June 22 meeting. Future issues of the BuLLeTIN will pro- 
steels with many compositional varia- was endorsed with enthusiasm and the Vi qe definite publication plans regardin 
tions, a number of superstrength alloys, | committee agreed to conduct an imme: these papers.  Publishe d with ‘the we 
and es ist iron. Residual ‘Stresses diate letter ballot on approval for pub pers will be any discuss 
relaxation to 100, 500, 1000, and lication by ASTM. at the mee ecting. Sess 
10,000 hr the main measure of | The 42 photographs depict — = 
relaxation strength. Alesseramountof degrees of severity of linear disconti- 
for the 10-hr | relaxation strengths nuities (cracks and hot tears), shrink- Symposium on Railroad Materi: 
are given in some cages. The tempera- age, inclusions, internal chills, and mposium on 
tures mainly range from 750 to 1100 F fused chaplets, porosity and weld de- Sy of 
with data at 1200 to 1500 F for super- ‘eg fects. They were collected by the Steel “Gasoline = 
‘strength alloys. One set of data shows ‘ounders ’ Society from its member com- Symposium on Titanium 
‘oun panies. included in the set are Symposium on Properties, Test and Per- 
steel wires at room temperature. The of false indications and 
te abuls ited di ata also include chemical netic anomalies. The reference photo-— . 
composition, heat treatment, mechani- graphs are intended for use when speci 
~ cal properties at room temperatures, and» _ fied in contracts, orders, material speci- ymposium on ane a Ww ate 
limited creep data. fications or codes, and when the limit-  S¥mpestum Teatso 


Structures 
The relaxation strengths are shown __ ing class of severity is mutually greed Symposium on Nondestructive pc 


over the 1e ne next ye year reed some wikia a 


Sv mposium on Structural Sandwich C on- 
Sandwich 


turers and purchasers of iron and steel 


in the 1956 and 195 57 Proceedings. 


to indicate the anges of by the manufacturer and Symposium on Radioactive Isotopes 


Symposium on Radiation Effects of ool 


range ir e ( rely 5 


Symposium on Wood I oles 
Symposium on Wood for Marine Use aN 
es... Its Protection from Marine Organisms 


__ This Index Symposium on Developments in Glued- 


correlations were included to ‘Year Inde which covers all of the Laminated and Other Wood Construc-— 
i 


define the effect of these variable Society’s public ations up to tions 


son of relaxation strengths of different | an index of all technical papers and — 


ture on a reé basis present a useful adjunct of all technical 


October 1956 AST 


_ It was very evident that direct compari- Covering a five-year period it contains Session on Non-Ferrous Metal: ‘plies ans 
Session on Ferrous Metals 
Session on Fatigue “Led 
Session on Concrete _ 
Session on Masonry 
Session on Plastics 
Session on — and Paving Ks 


= could only be made on the basis re sports published in all of the Society’s £ Session on Ceme ~ ee 


of nearly similar initial stress. Curves _ publications through 1955. The Fifty 
of relaxation strength versus tempera- ee A, ear Index plus this Supple ment wil! 


libraries and users of ASTM publica-— 


_ Symposium on Building Design for Seismic = 


— 
— 
— 
iim 
— 
— 
— 
This 
a 
— 
— 


Materials, 


185) uly Price $2.50; 


STANDARDS AT WORK 


ession on AST ™M Activity in P: aint mw 


or more dete mi ation n regard- 
these symposiums : and sessions, 
the article on page 5 of this BULLETIN | 


whieh Is a report on the West Coast 


Sever: ‘al ations whic h 
become available recently and which | 
been described in the pas 


(176) (May Price 3. 50 


179) “(Max uy 
Price: $1.75; to members $1. 35. 
_ Symposium on Speed of Testing (STP 4 


re 


for Reduei ing the Effect of Bz 
ssure in Me sasurement of 
186) July 


Materials 
‘Standards (Septe ember BULLETIN) 
ae Supple ment to ASTM Standards in Build-— 


materials specifications 


‘Turnpike Bridge 


pioneer Pennsylvania Turupibe the heavily traveled New. Jersey 
_ Turnpike across the Delaware River. — 
figured in the construction of 


this vital link in the nation’s superhighway system. a cross-section of ‘the 
ASTM steel, cement, used in the — shows: 


fifth printing of 5000 


copies of this very popular and useful 


brings the to 
31,000 copies since it was first : 
«1951. the ‘manual is ess 
same as it appeared in es arlier 
ings, there is a brief but signific ant 
addition. The new item is the AST M 
Tentative | Yecommended Practice for 
Choice of Sample Size to Estimate th . © 
Average of a Lot or Process (E 122) © 
_-prepared by Edwards Deming and 
Mary N. Torre and it represents part 
of the work of Task Group 6 of Com- | 
mittee E-11 on Quality Control of — 
manual has been offic ‘ially 


endorsed by the American Society for 
Manual on Quality Control of 
STP 15-C, 134 pages, is 
ailable from ASTM. Headqu arte rs, 
Race Street, 3, Pa. 
Price: : $2.25; to me 


Paint 


“ASTM. 


= Structural (A 7 7 and A 243) 
Silicon (A 94) 
Rivets (A 141 and. A A195) 
Concrete reinforcing bars (A 15) 
e Zinc-coated wire strand (A 1: an 
High-strength castings (A | 
forgings A 235) 


air 185) 


time of setting (C 191) 


che analy (C 114) 


Red and brown oxide pigments (D : 
Raw linseed oil (D 234) 
Barium sulfate pigments (D 602) xis 
Magnesium silicate pigment (D 


esting drying oils (D 55: 55) 


{ 


a 


- 


1956, 


— 
— 
iz 
a | 
— 


requireme nts in line with all the AST M 
spec ifications for wrought iron by changing maximum per- - 


missible manganese content (S ction 3) from 0.05 to 0.06 


Tentative Specifications Round Al 


Welded Tubes (B 313 - 56 T) SARA 
T hese new specifications were developed to cover a new 
product—aluminum- alloy tubes made from sheet 
seam welded by continuous methods. 
Tentative Recommended Practice for Installing ‘Sulfur: 
Mortar Joints (C 386 - 


T he new tentative is inte nded to good pr actice 


to the fulle ‘st prov adequate eafety autions. 


and Concrete Aggregate 

Tentative Specifications for Packaged, Dry, a 


Materials for Mortar and Concrete (C 387 - 56 T) 4. 


fies ations, this tentative was developed by Committee C-9 
a response to advice that such specifications were needed 


‘Manufactured Masonry 


‘Specification for Building Brick (Solid Masonry Units 


_ Made from Clay or Shale) (C 62-50) © 
Revision to include a “W eathering Index. ” For m: 
- years it has been recognized that the criterion of less than 
20 in. annual rainfall is neither adequate nor realistic in | 
_ termining where certain grades of brick can be exposed | 


factor only when accompanied by cycles of freezing anc 
thawing. Therefore it is only the precipitation that occurs 
during the winter months or during the period when free 
ind thawing cycles occur that is of concern. . The 
Weathering Inde x in whie h only winter rainfall, together 


free esing cyc ‘le days are conside red, represents a muc Industrial Water 


_more realistic criterion. (For complete information on 

> de of the see ‘page 39.) 
"Methods o of Sampling and ‘Testing Brick (c 67- 50) 
‘Tentative revision designed to include use of sulfur 


capping as an alternate capping material. This recom- Sle 
mendation resulted from an extended period of = ~ _ for each type. 


_ and study of the relative merits and acce ptabilit y 


sum versus sulfur apping materials. 
Specifications for Hollow Load- \d-Bearing Concrete 


Specifications for Solid Load-Bearing Masonry 

Experie nce in the use of these three “ee ations over 


Re presenting something of a departure in ASTM speci- © 


without ds anger of disintegration. Moisture becomes" 


Wor Polishes 


Specifications for Hollow Non- Load- Concrete 


to the ability for inclusion 


in eracks and small chips under 


more aes iho limit 


line. In Table I, he d Re ‘search Method 

Number, min, the numbers are changed from ‘S82 or 89” 

‘Specification for Aviation Gasoline (D 910 ) 56 T) 
Revised to provide improved dyes to color the gi rades of | 


aviation gasolines and a more convenient set of color — 


8 tandards to evaluate the color of the dyed gasolines. ier a 


Bituminous W aterproofing 


‘Methods of Felted and Woven 
Fabrics Saturated with Bituminous peal for Use — 
_ In Waterproofing and Roofing (D 146 - 47) pi al 
ovine’ to tentative status in the light 
‘perience | 1947 which has shown the need for re- 


Tentative for on — and Acetate Yarns 


or (3) cotton sy ste 

_ Tolerances D 1453 relate to single or plied rayon ‘and | 
acetate yarns used for textile purposes. In both specifi , 
tions the tolerances apply to nominal quality characteri 
tics such as number, strength, twist, and extractable 
matter where the quality level has been agreed upon by 


of Test for Sodium and Potassium 
Tons i in Industrial Water and Water-Formed Deposits | by 7 
Flame Photometry (D 1428-56 T) 
These methods use both direct-meas ring and intern: 

_ andard type flame photometers and include a procedure | 

The direct-intensity method is 

for both types of instrument in analysis of water of high 


purity. Minor revisions have been made. ae ge 
ia 


and Related Material 


1e va sarious 1s methods’ for de 


ent has been reached on the 
ch will be an —— part of the 


- 


use of this = 
specifications w 


— 
Actions on Stanaar S—September 5, 1956 
Specifications for Wrought Iron Pipe (A72-58) 
Revised to reflect current octane number levels for 
regular and premium gasolines—a review made periodi- 
| 
— 
. 
— 
— 
a | Tentative Tolerances for Yarns Spun from Mixed Fibers 4 
| 
7 
t 
? 
— 
— 
October 19560 


Committee D-21 is dev eloping. Specular gloss is one of | ae of comparison with | magnetic particle indications obse rv ed 
several rel: ated appearance attributes that produce actual 


sensation of glossiness and for this reason specular gloss i 

_ measurements may not always correlate well with visual Chemical Analysis 0 of Metals ed 
of glossiness It is defined as “ratio of reflected to 

incident light, times 1000, for specified apertures of il- 


lumination and ree when the a axis of coin- 


Revised to include addition of a method for dete rmins 


tion of sulfur by direct combustion-iodate titration. Dif- 


No ficulties encountered in the present method for deter 
on estructive esting mining sulfur published in standard Methods E 30 56, 


for Magnetic Particle “ig including use of theoretical factors, prompted pre paration. 
Testing of Ferrous Castings (E 125-56 T) of this determination whic ‘h cons ibly 


By ‘ utility of the procedure. | 
This tentative was established as a result of a demand of 


‘um in ration with the Steel Joint on Filler M 
er Met 


I St: ation Society of the \ ralve and Tentative > Specifications fo for Brazing Filler Metal (B 
Fittings Industry. The photographs have been repro-_ 
duced through the courtesy of the Steel Founders’ Society Extensive use of this te nts ative, jointly cats 
from photographs obtained from its members companies. — AST M and the American Welding Society, has shown the 
‘ _ The photographs cover ty pes and degrees of discontinuitie 'S ee need for certain rev isions both ‘technical and editoria 
in ferrous ¢: astings and are intended to assist in their which have been worked 


fication.“ They are intended to be used for purposes within Subcommittee 


One Basic Polishing First Prize, 
Special Techniques—Tenth M Photographic 
4 Exhibit. Edward C. Olden and V 
Pitman-Dunn_ Laboratories rankford 
ba 
a The submitted photomicrographs, left to ) right 
ae sie manganese-silicate inclusion, flake type graphite, 
i lamellar pe arlite, titanium alloy, alum alloy 
le aded_ br: ass, are representative photomic 
graphs of metallographic preparations using 
diamond abrasives. This technique represents a 
simplification of mechanical metallographic prep- 
aration. _ The various cloths, lubricants, wheel 
speeds associated with conventional mechanical 
are usu! ally dependent on the skill of M 
the technician. ma The following basic procedure 


Silicon wet paper. 


244 40 Silicon carbide speed wet paper 


Cast Wax Wheel 
Paste type finishing 


Final Polish 


um: al {Cloth 


—— 
— 
— 
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M standards dace arises from time 
to time need for accurate data on the 


properties of industrial materials. - Ofte 


~asearch of the handbooks and the origi- 


b nal literature fails to disclose a dete 
Bcssagna of the desired quantity, and 
even when a value is found, it may not 


constants of pure substances the 


Cows 


A. 1. ‘McPherson! 


in chemistry, physics, and engineering 


repe tition of classical e a iments that 
have been selected and designed for 
their teaching value. However whe 
courses include only carefully sts and-— 


textbook experiments, students 


hs ave been obtained at the requisite tem ; se interest. The re pe tition 


erature, pressure, or frequency 
Se mple of the desired purity. | 
_ The need on the part of AS 
mittees for specific constants and proper- 


expe riments year after 


for ‘nts to turn in the results on 


- file in their fr: aternity house instead of 


“giv ing the student the experience of 


doing work to meet the requirements of — 
a real-life situation. . In many instances 


give a great deal of attention to the i projects calling for a number of deter 


minations ¢ ‘ould be undertaken by a 
class in such a way as to give \ valuable a 
-experie nce in group rese arch. F ‘urther-— 
more, the desired constants cr proper- 


ties: could be arrived at by different 


‘me thods, thus affording: ove aluab 
check on the accur “of the 

_A related” and even simpler type o 
~ classroom ac tivity would be the conduct — 


ties has been publicized along with the their own observations. Interest could replicate tests according to new 


> need for other research through the | 


medium of lists of unsolved problems. 


~ It has been hoped that the public ation 


of such lists would lead to interest in, 
and work on, the problems. Little con- 
sideration, however, seems to have been 
given to the all-important matter of who 
will do the research, beyond the sugges- 
tion that some of the items might be 
| Suits ible subjects for master’s or doctor’s 

theses in colleges and universities. 
ay have been a time whe a 
for major reses arch 
gradu: ate the 

would have b en we welec omed in aca 


mic 
imbe er a and 
are porting itional 
institutions by both Gov ration and 
industry sponsors who are in a position 
to give liberal support to work that is 
in any way related to their interests. 
is unlikely, then, that ASTM projects 
will be undertaken in a large way, un- 
less, perchance, they coincide with proj- 
ects sponsored by others. There is, 
however, one hitherto undeveloped 
source of data that could be exploited 
to a mutu: il advanti of both the uni- 
Reference is to ‘the possibility 
of preparing materials and determining 
their conste ants an and ‘properties in con- 


1 Assoc ial Director for Testing, N tiona 
» u of Standards, Washington, D 


“4, 


— ing could be done if every course deal- 3 


with materials should culminate 
the opportunity for the interested stu-_ 


laboratory course in physical 
~ chemistry, for example, might be con- 
eluded with the determination of the 


used in plating. ASTM Committee 


B-8 on Electrodeposited Mets allic Coat- would be a teacher, himself an. ASTM 
member, who would be in a position to 7 “<< 


ed for ds ata on 


ings | hs as indicated the need f 

activities, specific conductances, 

‘tra ansport numbers, diffusion coefficients, 

Be and hydrolysis constants of solutions of 

a number of pure salts including the sul- — 

fates, chlorides, and cyanides of nickel, 


ate d cadmium. assign-— 


to the work reliable 
values. — If the project were undertaken 


at ‘a single university, several years 


he entire project could be completed — 

Simil: ar ac tivities could be 
on many other subjects ranging from a 
organic chemistry to engineering. 


¥ 


copper, 
ing one dete ation to a ‘student, 
enough time and effort could be de- ey presented to the student as an oppor- 


Ww ould be required to obtain all the di ata p 


desired by the committe, but by i 

teresting several different univ rites, prisingly good results. 


be stimulated and more effective teach- AST M methods for the purpose of ob- — s 


taining statistical infor mation about the 


dispe rsion of results. This information 


would often be of much value to the 


‘ie dent to do a bit of original work. lie so responsible committees in ev aaa the 


reliability and precision of the methods. 
The success of student research such 
as is suggested here will depend to a 


thermodynamic constants of solutions oe large extent on the interest and inspira- 


tion of the teacher. The ideal situs ation — 


know just how the data are to be use ised. 

When this is not possible, an arrange-— 
ment could be worked out whereby a 
member of the interested ASTM com ' 


mittee would make first-h: cor tact 
-articipation in a project should b 
tunity rather. _than as a requireme nt. 


Experience with young people clearly See 
indicates that where their interest in 


_ original work is aroused, they will exert. 
a great deal of effort and obtain sur 


could be given in man) 


‘used. ‘of the d: ata 
might warrant present: ition in a 


of this kind would sarily arate paper, especially where 


require more care and the | making of — 

measurements with a higher degree il 
re accuracy than in textbook experiments. 

From: | sti of training this 
ne distinct. of 
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tion 


number of students made rels uted deter-— 

In all cases, ever, it 
would be fi 

to stude a scale rship i in n AST ML 


a 


= the instructor and the class. 
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existing ste sndards, and 
ird of 124 tents atives. 
will all be reflected i in the U 
s to the 1955 Book of § Standards 
‘aan are now in preparation, with the 
xeeption the it public ation is being 
withheld of the Standard Method of 
Test for Sag of Wire (F 269), 


‘pe conside ration of negative bal- 


SIXTEEN 
STREET. 


PHI LADELPHIA 3, 


est Coast ‘Meeting 2 an Success 
ry 


ASSESSING the ance y grate ful all se W 
j a ad any part in making this meeting — 4 


and significance of a tremendous tec 
nical meeting before all the tu pe rhaps the most one held 
the Society. 


are in may seem aZi 


OF PAPERS FOR 1957 

Committee on P apers and Public: 
tions will meet in early 
to consider the papers to be pub- 
lished by the Society in 1957 and 
to develop the program for the 
nual Meeting to be held in Atlantic 
City, N. J., June 16-21. 
er All those who wish to offer papers — 
for presentation at the meeting and 
_ publication by the Society should 


ments and commendations that have 4 
received, indicate that this 
_ And by success we mean that our fund 

of technical knowledge has been ad- 
vanced greatly presentation of 
technical papers. They represent 
the chief product of the meeting al- 
the more than 100 meetings of 
technical committees, of course, resulted 7 
in much accomplishment in research and 
‘standards. These meetings, however, 


send these offers to Headqu: arte rs 
later than January 10, 1957 


offers should be accompanied 
A II on by a summary which will 
B lot Paces oer i the intended se ope of the paper and | 
a ‘pprovee will indicate features of the work 


THE justify its publication and inclusion 
of the 1956 letter ballot pcan th at ry in the Annual Meeting program. ive 
membership of the Society has approved a ‘ 


_ Suitable blanks for use in trans-— 
all items listed on the ballot. These i in- | mitting this infernetion wil bo 
cluded the adoption of one new stand- — 


sent promptly upon re quest to. 
ard without prior publication as te nta- dquarters. i 
tive, the adoption of 76 revisions of the 


were not so well attended as is usually eos) 


the case in the East, with the possible # 
exception of Cement and Concrete ie 
Committees in which the w elcome 
presence of the technical committee 
onnel of the Portland Cement Assn. 

kept attendance about normal. “ti 

What made the meeting particularly 


noteworthy was the strong participation ia 
the program of the re »~presentatives 
of the aircraft and allied industries in 
the West. papers were con-_ 
4 tributed by this great industry and muc 
the discussion and questions | and 
_ answers came from the men in the in- * 
industry who are concerned with the 
wide varie ty of materials that were 
cover red; not Only plastics and ferrous 
- and nonferrous metals, but many others. 
From the standpoint of attendance, 
the Industry unc heons, the social 
program, financi illy, the meeting 
was outstanding. Perhaps only after ae 


the last publication resulting from the 


‘meeting appears can we fully assess the 
value of this meeting, but there is no ah 


question in the minds of those 


" This gives the latest information available at ASTM He: adquar ers. 
~ mail notices of all district and committee mee tings customarily distributed by ae 
officers of the respective groups should be the final source of information on dates 


= location of meetings. — This schedule doe 's not atte mpt to list all meetings of f 


ad 


smaller sections and subgroups. 
Ry 


Joint Meeting— Detroit vistrict and atin 
Assn. of Purchasing Agents = er 


vember 26-28 Committee C-13 on Concrete Pipe ae Ill. (Union League Club) 
7 Meeting—Southern California District 


Los Angeles, Calif. 
and American Chemical Society. 


econ er Committee D-21 or Wax Polishes and D. “(Mayflower Hotel) 


7 January 21-23 Committee A 1 on Stee! 
January 21-23 — a Committee D-19 on Industrial Water Charleston, S. C. (Ft. Sumter wn 
February 4-8 Committee Week Philadelphia, (Benj. Franklin Hotel) 4 
_ February vel Committee D-2 on Petroleum Products and New Orleans, 


February 15 Southwest District New Orleans, La. 
March Committee E-12 on Appearance New York, N.Y, 


April 25-26 Committee D-15 on Engine Antifreezes D. C. (Shoreham Hotel) 
May 20-24 New York, N. Y. (Commodore Hotel) 


June ag Atlantic City, N. J. (Chalfonte-Haddon Hall) 


ovember 15-16 Committee D-15 on Engine Detroit, ‘Mich. (Park-Shelton Hotel) 


Texas (Rice Hotel) 


Committe E-14 on 
Annual Meeting 


October 1956 


ed 
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Advisory Committee on Corrosion Res -rosion Re in February; 


UNCIL o stimulate and implement t funda 7 
Research corrosion process is e, and 2. To provide a sound basis for the 
- Council was founded to “stimulate and (2) structure, relationship to substrata, - control of corrosion by learning more about i 
—_ ment fundamental research in eor- = compositions, and physical appearance | its fundamental causes and about the — 
Tosion. ” With this statement of pur- by electron electron by 
search project in January, 1955. This These studies have not been able 
proj jject—Fundamental Reactions at the ~ to discern the rate of corrosion on each 
Surfaces of Metal Single Crystals in crystallographic plane. However, v: ace encourage assist institutions 
‘Selected Environmer nts—is presently uum apparatus has been a le varning in raising the quantity and 
a way at the faites asbaeis of which will permit the removal of the = quality of student training in the field of 
initial oxide film existing on the copper 
surface by annealing the crystal in puri- | 5. To encourage and assist in the pu 


aqueous ¢ corrosion of oy sy stem copper- _ fied hydrogen at 500 C before immersing _ lication and wide dissemination of the re 
water-oxygen. In these experiments it in high-purity water containing vary- sults of the — 
high- copper as cryste ils are ing amounts of purified | oxygen and hy- 
dissolved Ww Appar: itus has been constructed whic ho Research Council points | up the need for 
The films of corrosion on the copper will grow single copper crystals by the fundamental research in corrosion. 
spheres are being studied in two ways: - Bridgeman method of sly coking Many organizations are interested in 
(1) increase in thickness with time by an ame Itinvacuum. = ~~ corrosion and have programs on various Fag 
electrometrie technique or by measuring © | he Engineering Foundation (whose — aspects of it. The National Association 
the change that occurs in the ellipticity y) activities were reviewed in the April, of Corrosion Engineers has since 1943 — 
polarized light when it is reflected 1955, ASTM Buttettn, 30) “mainte ained Six Technical om- 
from the surface under: study while the 


sors ‘the In ele Co orrosiou Con om- 
mittee whose objective is to promote = 
Perkin Honored as as Founder of , 


THe elegant halls and M, through its Ac Avisory 
banque t rooms of the Waldorf-Astoria 
during the week of September 10, many r his was the morning se ae on ied 
se ientists and tec hnologists, and others ons ational Day, under the auspice s of the 
interested in color, gathe red to honor American Standards Assn. and the technic al committees are participating, 


& founder of an industry. The Perkin International Organization for Stand- but also spearheads the corrosion studies: 


Cen ‘ntennial Celebration, sponsored by in the Society. It is through this 
‘ e American ‘Association of Textile Centennial at the _visory Committee that the Society is 
Chemists and Colorists with participa- Lunet heon Session on International Day _ new 
tion of 28 other societies, featured an Sir Robert Robinson, O.M., of the 
extensive technical Society of Dyers and Coltrist ts. In 
i his address “Sir William Perkin—His = 
Life and Work,” he outlined the re- 
ow some interesting sidelights on 
atte mpting to prepare quinine. = 
sis alone an accomplish the: the Optical Society of Ameri 
and the Inter-Society Color Council, 
ae Was in his ‘recognition of | ASTM jointly sponsored a sy mposium Ww. at the 1955 
the commercial value of the new dye-_ the physics of color at which G. W. Annual Meeting on the subject, ‘Tech 
stuff, and his successful manufacture of Ingle, Vice-Chairman of ASTM C nology for Analysis, Design E 
material with no precede nts to guide mittee E-12 on Appearance, presented a gineering of Textile Structures as 
him. Perkin, through his genius paper on measurement of color gineering Materials,” was not 
both chemist and industrialist, set in ferences. §8# |}3 =‘ in time for the lecture to be i 
4 motion he events whie to Other sessions were devoted to the ap- the 1955 Pr oceedings. 
ne plication of color to "plastic drugs The regul: printing of this 
- cosmetics, foods, leather, and textiles; has been struck off, as announced in on i 
_ the psychology and history of color; | September But LLE IN, A limited num bs 
the manufacture of synthetic dyes; ber of special printings have also be 
ae} ‘and color as related to fashion and to made available, for distribution on re- 
Scientists ‘from Canada, Ger- commerce generally, quest, to those members who wish to 
many, Switzerland, United Kingdom, phe The proceedings will be published in haves copy for the sake of completeness 


the U.S.A., ticipated ina sym- =a ventennial volume. of their 1955 P 
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ement Concrete Commies in Los Angeles 


Paci cific Area Meeting» 


C 350 and the Meth, of Test (Cc 
311), were also accept for letter ballot. 


During: Secon 


C1 
the keyne note of the 1 
wae ‘prese nted at the fall meeting of 
Committee C-1 on Cement, held in Los 
Angeles during the Second Pacific Area 
Changes specifics ations contem- 
= for action by the time of the 1957 


Method for Cong aring Concrete on 

Basis of Bond Meveloped with Reinfore- 

ing Steel (> 234) was approved subject 
to comm’sXee letter ballot. 

3 Of ijwerest as a research tool only, a 


me ‘thod for abrasion of con- 
» 
Annual Meeting involve erste, involving a shot-blast type of 


limits for blended cements and iniprove- xjuipment, wi 18 announced as being: 
ment in the specification for additions. ‘re ady to pre ssent to the committee at the 


= 
eo minimum limit on _ Measurement of the rate of hardening 
ire ‘lative humidity for cement I: ibora- 


tories, heretofore not required. 
Ws om  eireul: ited to the committee as informa- 
«coordination yetween edera 
AASHO, and ASTM groups responsible tion preliminary to action at the 
meeting. The two methods involve the 
for specifications on cement, will be — 
studied, in an effort to secure complete 
uniformity. 
respect to a number of test 
me on ceme nt cement ar, 


a © test methods, both of which will now be 


pullout pin methods; 


‘their alkali reactivity is of current in- 

he de termination the of 

sts 0 on falee set, re osisti ance, 

Plans cooperative test 

1 strength determin: tions, 
and the application of mechanical mix-_ 
ing to the preparation of neat cement 
pastes, have been made. Jesirable- 
changes in fineness test methods are 
being dise cussed. — Information on sam- 
pling devices is being assembled for in- 

| in the sampling procedure speci- 


elasticity of plastic concrete has had 
= standard or uniform method and — 
the refore no corre lation of test results. 
A draft of a method for ultimate ap- 
ommittee will” now be 


e 
us 


a 
h 
Thi 

Several revisions of standards 
volving strength tests were ac cepted — 
for immediate adoption: Making and 
( lexure 
Specimens 31 _and C (19% 2) and 
Methods of for Fle -xure Stre ngth 
(C 78 and C 293). The revisions per-_ 


tain to the verification of testing ma- 


C. 9 on Concrete and 


Aggregates 


THE use of raw 
natural pozzolans as admixtures: 
for portland-cement concrete may now 
be controlled through a new specific a- 
tion, when confirmed by committee 
letter ballot and accepted by the Society. 
This ac tion was taken at the ms mee veting 


oe and to changes in laboratory 
= continue on the L/D factor for con- 
a crete testing specimens and a new test- 
ing outline was agreed upon. 
+ hree projects in the fie ld of light 
weight aggregates inc lude: 
tion of t test res ults o on a staining test; 


cification will a companion clay in lightweight agg rre- 
Te tative Spec ification for F ‘ly J 


ior Ash for g gates; and the effect of specime. 
as an for Portland. Ce- shape and curing on the of in- 


a A complete rev, jon of the Standard © 


of concrete is covered in two separate a 


Proctor penetration resistance and the 
_ The study of sands with respect to 


terest to the Subcommittee on il 


method will also ine Jude 


curing-temperature limits. C ooperative — 


ractories 


Refr 
8 Develops Classi-_ 
C8, at its” 
-Pa., set up a working group to expedite — 
the handling of the U. S. participation 7 
zation Tee hnical Committee 33 within 
thecommittee. 
London in 1953, proposed the 
scope for its activity: 
This Committee covers the raw materials _ 
the products of the refractories indus- 
their properties. Refractory materi: als. 
are defined as those having a minimum — 
and institutes and three U. Govern- 
- ment organizations, it was the consensus © 
body to act as a participating represe = 
tative on ISO/TC33. This ISO com-_ 


fication for Silica Brick 
meeting in Se ptember at M: anns Cheice, 
in the International Standards Organi-— 
ISO/TC33, during its first in 
try which are not exclusively metal, 
pyrometric cone equiv: alent equal to 1500 
In a poll of six associations 
- that Committee C-8 should be the U.S. 
mittee is currently working on de fini- 


tions and methods of test for refractory i. a 


eh During the meeting a classification | 

- for silica brick based upon current re- 
fractory pr: actice was presented for 


committee ballot. This classification is 


based upon an extensive interlaboratory 


coll iborative test which chem- 
‘ 


80 e 
Reports from several industrial lab- 
oratories concerning the hydration 
sistance of a standard sample of refrac- 7 
~ tory brick was received. In the light of 
the data gleaned from these tests a - 
qualitative procedure will be prepared 
‘h will indicate the hydration 
_ sistance of dolomite, periclase, and basic 


ee bi 


New projects undertaken are the hot- 
7 load test for small size specimens of re- | 
brick and a complete revision 
able or hydraulic setting refractories. 
_ ing fire brick for f furnaces 
~ th atmospheric proble 
ae rogress was reported upon the stuc 

of the effect of specimen shape on the _ 

956 


of the suggested classification of cast- 
par to committ allot. i 
ly 


{ 
| 
— 
‘ 
a 
| 
| 
— . J 
i a q 
4 id 
| 


-modulus of rupture, method of test for 
heat conductivity of hydraulic setting — 
refractory materials, and classification 
of pouring pit refractories. Proposed 
specifications on mullite refractories and 
- for sintered dolomite are currently being 
reviewed by industry for comment. wh 
method of me easuring 


“Cellulose wail Cellu 


Derivatives 
International Committee for 
Cellulose Analyses Set Up 


Durie its. annual meet- Suggested [ Dimens 


in Atlantic City, N. J., September 19 
and 20, Committee D-23, with repre- 


Ce ses. The objective 
of this group is to comp: iia and unify the — 
standard methods of testing cellulose 
used by various countries throughout 
the world, 
A new ‘group chromatographic 
properties revie wed a large number of 
me thods which are currently used in 
~ dustry. These chromatographic meth- 
ods will be studied and the most promis- 
a will be presented at the next meet- 
Two interlaboratory collaborative 
programs were established for 
sorption and color of cellulose and de- 
termination of ash constitue nts. Con- 
_ sideration is being given to the 1 use of a 
1 ilation m method for the determina 
tion of free hydroxyls cellulose 
“derivatives. Extension of a ne W vis- 
cosity me thod for ce lulose to includ 
_ desterified cellulose esters, by the use of 
desterifying agents, is being completed. 
_ Two standard methods of hot leach- 
ing are being in to 


Ct Icellulose. 


alysis 
"Methods for 


Ar pollution r 


any rganizations throughout the 


ountry is vigorous, as by the 


Ly Symposium on Air Pollution 
_ sponsored by the American Chemical — 
— Soe iety at the 130th Meeting in Atlantic 
¢ ity, September 16-21. Several mem- 
a of ASTM Committee D-22 on At- 


~ analy tical 


are for sulfur dioxide as total sulfate, 


tlose. 


= has drafted a table of suggested pre- 


esearch 


). 
0. 


progress in the de _——— of several 


7 by the instrumentation group include 
muc th ne eded 


the nitrogen oxides methods previously 
"mentioned , and | a filter paper method » 3 
are sing. both by the ‘for aerosols, a photometric method for 
ay sub- ae rosols, as we ll as me thods for 
committees and if progress continues at tinuous recording of fluorides and 
“the present rate, these methods should dants. 

be ready for recommendation : 


The sampling group is currently de 
veloping methods for sampling gases ‘and 
tive in 1957 Other analytical methods 


TS pi urtic matter, 
and determin: ation of alde hydes either 


tion Control Assn. 


the Air 


ional for Pro- 
‘jection Welding Electrical Contacts 


Published es Information 


thermostat, or ‘similar 


so The suggestes d dimen- 
number of 


ASTM Committee B-4 on Me tallic 
Materials for Electrical Heating, Elec- 
trical Resistance, and Electrical Con- 
tacts, Subcommittee IV on Contacts 


“on. electrical ‘contacts which 
i ‘appeared in the September issue of 
Electrical Manufacturing under the 
title “C omposite— Electrical Contact 
Assemblies—IT” by C. B. Gwyn, Jr. 

Stand: ardization conti act dimen- =: 

‘sions will encourage price reduction by 
reducing the number of sizes produced. — 


Also, storage and handling problems 


— ferred dimensions, which it hopes will 

" eventually be adopted as a standard 
the industry. Contacts of this type 
are constructed with a rounded button det 

simplified and delive 

opposite the contact surface as shown. implified and delivery ey« 

The button side is designed for w cing would be improved. Standard dimen- 

the contact onto a spring or other |. sions will also help designers in selecting . 


so contact may be used i contact 


Radius of Face 
if Domed 


Flat, 5/ 16, 


Edge 


Contact Contact Face 


Me aterial 
Thick- 

5 deg 


0.022 


0.022 
030 0.031 
0.050 | 0.022 
0 0.031 
0.093 | 0.042 
0.062 


(1/64 


“1/64 
1/64 


0.010 ‘(1/64 


0.010 
0.010 
0.010 


O10 


187 
2500 


250 


094 


094 

“094. 

156 
0.156 


) 250 


Flat. 95/32, 
Flat, 25/22 


0.010 


0.010 


312 | 0.094 


Sampling and Analysis pre- #0 003 +0.003 003 


sented ps upers or presided at sessions of 
the symposium. The committee, meet- 
ing on September 17 and 18, reported 


AS 


— 
— 
is | 
— 
4 Flat, 15/32,3/4 | 0 1/32 «| «1/382 — 
Flat,5/8,1 | 1/32 |-1/32 
£1/64 [40.005 | 0.002; ... | .. 


olved F Problems ems . 


ophysical Di 
arti cle 


ing unrelated proble 


A.W etlaufer poe W. E. Scott, 


respect—judgment of the observer is an 
; “3 important factor in the results of a test. 6 meant that the proper method of meas- a ie. Eng. ( themistry, ! Anal. Ed. Re ‘ol. 
hic urement is one giving results that 12, p. 647 (1940). See also Bulletin 
le ally late with estimates made visually No. 2115 of the American Instrument 
made visually or with instruments and those accustomed to he (Silver Spring, Md. ) “Aminco- 
_the problems arise when visual measure- terials in question. Glossmeter,” May, 1943. 
ments do not agree and there is poor at W. E. K. Middleton and A. G. Mung- 
correlation with results of instrument — _ ( : all ‘‘An Instrument for the Measure- 
6 ASTM . al 
that there exist a number of appearance ry 
The following problems pee been — Canadian Journal, Tech. Vol. 3, p. 16 
gontributed by Committees E-12 on criteria by which the gloss of surfaces 
= d B-9 Metal P. le 7 may be judged. Of the six criteria (6) R. S. Hunter, “New Gloss Tests of 
ppearance an OwGers described, three are import int in the Paper P roducts,” TAPPI, Vol. 38, 


rating of high gloss surfaces: No. I, Jan. 195: 


ad Tester, Gloss 
_ the Administrative Committee on Re- 1. Distinetness-of-reflected i imag ’ Apparatus’ ’ (abstract), Journal, Opti- 


search, cosponsor— of the unsolved- 2. Absenceofhazeorbloom = Soe. Am., Vol. 45, p. 404, May, 
project with the _ technic val 3. Surface uniformity or freedom from 


We ork by Wet tl: aufe r and Scott (4) and Appearance o of Metallic 
High Gloss Measurement recent work by ton : and Mungall 


Stateme nt of nsolved roblem m 


“Statement of Unsolved Problem con- 
by ASTM Committee E- 12 


per uniformity are possible, at least under 


eflec ted i images surface 


Excepting one, the there has been no broad attack on Technologists | dealing with av ariety 
ardized methods of gloss me asure- problem of getting measurements by of ‘metallic surfaces have approached 
‘ment are intended only to differentiate these new procedures to yie ld numbers Committee _E-12 or its individual 


‘surfaces of medium and low gloss. The correlating with visual ratings. members with requests for quantitative 
_methods to measure the appearances of 


ASTM Method D 523 (1) intended for we Questions that need to be answered : ig. a oa of the types of sur- 
indices between the paint films being visual ratings by technologists familiar 
with enamel-type paints, lacquers, plas-_ Rolled al 
_ For plastic films (both transparent = tolled aluminum sheet 
tic films, porcelain enamels, and high Cast-iron calender rolls. 
and opaque), porcelain enamels, and 


zloss coated papers and boards? 
gloss paper coatings, there exist Rolled jewelry 


. Can commercially practical meas- 6. Silverware 
stand: ardized methods of gloss mea s- urement procedures for the gloss of peas ds 
pearance desir: ability 


yet gloss is a ‘commercially eae h of these materials be devised? es Are _ is ¢ 
tant attribute > of all these, ond i regoing mate 
r materials. Because all are gle 
ough to reflect visible images, it is be- References 
lieved that generally similar measure- (1) Tentative Method of Test for Specu- er’s je 


- nt procedures can be developed for lar Gloss (D 523 — 53 T), 1955 Book of a There are at present no standardized — 


though details of specimen Standards, Part 4, p. 608. optical methods for measuring the at- 


ey (2) R. S. Hunter, “Methods of Deter- = tributes of this appearance desirability. 


There is thus an important need for 

Testing Mats., Vol. 36, Part II, 

_ advantageous to work on all these ma- 783 (1936); psychophy sical test procedures that 
terials at the same time both for the sake - Bur. Standards, Vol. 18, p. 19, will assign numbers to metallic surface 
of economy and the possibility of corre- 1937, RP 958. corre ek ating with attril tes of their 


ee dling and data analysis may differ from 
one material to another. It would seem mining Gloss,” Proceedings, Am. Soc. 


dating: information between them. (3) R. S. Hunter, “Gloss Evaluation 
A S B ULLETI N October 1956 
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Particle Size Measurement in via 1-10 
Range Tungsten Metal 
Statement of neclved con- 
tributed by Committee B-9 on Metal — 


Powders and M Powder r 
is 


en 
surfaces because: 
e is chiefly specu- 
reflectance is 


es of nonmeté ‘lie 
developed, these 
applic cable to metallic 
(1) metallic reflectance 
Jar Ww hile 


hie 


proach to the probler m could be | sug> 


For example, on the 10 micron 
powder, laboratory & reported a 3.3 per 
cent count for the 4 
laboratory G reported a count of 49.9 

: per cent t for t this size on the ss ample. 


micron size, while 


Turbidimetrie » ethod 
This method uses the change i in in 


f tung- al transmission through a glass cell filled 


 sten met al pe Ww find able tec h- 
nique for detern srmining particle size and 


attribute, which is very important for size distribution on powders in the = 
tallic surfaces, has no recognised 


counterpart for nonmetallic ones. 
7. Colors of metallic surfaces may tes 


- sieve range. There is 
method reported which is 


ntly no 
even promis-— 
ing for comparative rest 


eg It is fe It 
that part of the difficulty lies in a ten- 
i dene ‘y for tungsten metal particles to 
rm agglomerates. The material ‘ 

‘rece rived” | is rather highly agglomerate d, 
and the various techniques of pre _.. x 
of samples for particle size deter- 

mination act to deagglomerate the ma- 


measured by established procedures, 


provided specularly reflected light is 
collected for measurement. Gonio-— 
may be used to 


shown in a few cases that useful optical 
methods can be developed to measure 


terial to an indefinite degree. How 
attributes of metallic appearance. As 
was shown by Hunter in the . ASTM 


% great is the variation to be expected in 
BuLvertn (3), the relationships between. 4 


the degree of agglomeration in the origi- _ 
geometric distributions of reflected light 


nal material is not known, nor is it 
known to what extent the strength of the 
and surface appearances are frequently — 
-complic ated. Appearance = attributes 


~ agglomerate bond may vary from batch 
‘such as haze, surface formity, 


to batch, or among several 
tinctness-of-reflected images dese ribed 


in this article are believed to affect im- 


| 
-portantly the commercial values of | Present st state of fe of knowledge : 
metallic surfaces. A. The Microscopic Count 


T his method has been used for years 


_ and is generally considered the standard — 


Age 


that need to to be answered: method. dispersion of tungsten 


How he powder in a suitable liquid medium is” 
Pd prepared as a microscope slide. This 


oun 


“met allie. brightness” be de- 


ing the sample. 


sults 


with a dispersion of the powder in a a: ee. 


suitable liquid. As the larger particles 7 


fall more rapidly, the transmission 


creases once all of the largest size par- * 
ticles have fallen below the level of the 
- collimating slit, and continues to in- 
as smaller particles fall out. “The 


and galvanometer or, better, a recording — 
instrument. From these data the 
centage of particles in each size range is 
-alculated by use of Stokes law. 

Obviously the method is greatly 


enced by the initial degree of 


tion of the material, and by the amount 


of des agglomeration effected in prepar- 


Samples of the same four pow ders — 
used in evaluating the microscopic tech- 
nique were analyzed by this method by — iM 
six laboratories. The lack of precision _ 
of the method is nearly as bad as for % 
the microscopic method . Although dif- 
ferent instruments, different suspension _ 
media, and different sample preparation 
methods were used, it was felt that re- ; 
were so badly scattered that an at- — 
tempt to standardize all these differences % 


_ should await further evaluation of the 


method itself, espe cially in view w of the 
difficulty of preparing susper sions with 


controlled degree of deaggloreration. 


Questions that need to be answered: 


1. What is a tungsten particle? — 


One laboratory has produced ev “aaa ' 
the unit partic les of 


Wee 


intensity is measured | by a ae 


curves of metallic surfaces ee witl 
ratings of their appet is projected at high magnifi-_ 
ecor he particles by size 
This count is usually reported - 
p * as per cent by count in range steps of 1 Das 
7. Will optical measures s of surface & ron, and also as a calculated per cent 
be useful e volume for the same steps. The op- 
ratings of metallic surfaces? erator must decide what to consider a — 
4. Are “distinetness-of-mirror-i -image” particle and what an agglomerate, and 
“me thods needed to rate the appearance — 
of metallic surfaces? 
What limitations are imposed on 
‘al methods for evaluation of metal- 
_ ment of flat spec imens for optical tests. 


Re ectivity Method for Measur- 
the Tarnishing of Highly-Polished 
Metals,’”’ Journal, Institute of Metals 
Wold. 55 p. 243 (1934), 
(2) B. E ‘geberg and N. E. _Promiesl, 
‘Studies in Evaluating the Brightness 
of E Journal, E ‘lectro- 


@ * “Gloss Evaluation of 


Materials, BULLETIN ‘No. 


lic appearance by the general require- | method has its faithful supporters, it — 
be considered as an artistic rather versie tendency to form ‘ 


= of the subcommittee. The pow 


‘tremely small—on the paren of 0.01 
cron. _ The so-calle d particles of 1 to | 3 
micron are actually strongly bound ag- 
= which can hardly be dissoci- 
ated. In addition, there seems to be 


‘super’ ag- 


while highly trained operators can re- — 
peat their counts rather precisely, there rad 


is unquestionably great disparity among i» 
different operators. Although the 


not seem feasible to attempt specifica- sociations of the 1 ron 
tions governing the interpretive func- ates, and which can be broken up tosome — 
tion of the operator. degree by the suitable a 


The precision of this technique has mechanical energy 
2. How can the degree of deagglom- 


investigated by the committee. 
an en laboratories participated in eration be specified? 
evaluating samples of four types of pe Regardless of whether the unit par-— 
~ tungsten powder circulated by a ts ask tice of tungsten powder is many times 
ai smaller than the nominal size, agglom- W 

ders had nominal average particle sizes eration of the nominal size particles is 
“ 1.5 micron, 2.5 micron, 6 micron, and — lw ys prese nt in the material as p pro- . 
10 micron. On all types the tabulated oe duced. It is of prime importance to be 

results from the seven laboratories were — able to ‘specify. a standard method tee 

so badly scattered that no rational ap- Fi deagglomerating, and the method mus 


1 
i, | = 
| 
- 
7 — 
a — 
— 
q 
— 
— 
= 
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ap o the partic le siz : Introductory ferences vest corrosion rate at 
procedure. particle E. Se inst Work, “Methods Methods is true that the Preece st can be 
size analysis is to be used for manufac- | ; om ised to determine the uniformity and 
turing control—which is usual—the for Particle Size Distri- the zine and whether 
agglomeration procedure should be able — :- _ bution, ASTM 8 ticle there are thin spots in the coatings. The 
oe to duplicate whatey er degree of de- Size, STP 51, 1941 op — test was retained in the Specifications for 
artic Hardware (A 153)* because for irreg- 


rs agglomeration occurs in the manufac- CC. C. Gregg and B. Kope ‘Iman, 

turing process. The agglomerate bond i x Size Analysis of Metal Powders rs,” Syl- BE «esd shaped articles the calculation 

: is not of const: ant stre ngth for a speci- vania Electric Products C 0. os ee of surface area is very difficult and often 
fied nominal particle size, but probably M_N. States, ‘ ‘Specific impossible for an average inspector. 

depends upon a number of factors in the ticle Size I of Finely deve ‘lopme nondestruc 


ol 
reduction process, especially with hydro- 
Materials,” Proceedings, Am. § Soc. Test- hods using magnetic gages now 
gen-reduced tungsten metal. In order “39, 19% 239, 
to correlate the particle size analysis mg Vo 


eached such a ste we that not only the 
i i 2 average thickness of zinc coating can be 

with manufacturing procedure, it seems = 

likely that the deagglomerating tech- — 


etermina ion, ‘Pro ina, formity and the distribution of zine can 
se Testing Mate. , Vol. 28, Part II, p. tee readily be checked over the entire piece. 


The subject of accuracy and | repro- 
‘ibility of measurements using mag-— 
netic gages is of special interest now to 
Fa Subcommittee VII on Me thods of Test- 


ing of Committee A-5, 


Messrs. Ellinger, Pauli, Orem ae 


to be congratulated upon the thorough-_ 
ness of study of the weight of coatingson 7 
vi arious: wires us to 


nique will also have to be corre lated 
with manufacturing procedure. ne 


of he F 


reece | 


BJ. B 
J. 
EVALUATION of the st 
“But =e che nical one ogra aphie 
and one magnetic-gage method. 
te: Stripping Tests for was produc ‘ed, he. ASTM specific This investigation by ‘the N National 
w Coated Wi ires” by Ellinger, Pauli, and — — requirements for the number of a Bureau of Standards was the result of : — 
Orem, and presented at the 56th Annual _— Preece test dips had to be lowered for am controversy in Subcommittee XII of 2 
“Meeting of the Society in 1953? is an_ these electrogalvanized wires because of — A-5 on the interpretation of end points 
-excelle ‘nt presentation of test data to a different rates of solution of zinc in a in the Preece test as described by _ 
of th: “popular” opper sulfate. Groesbeck and Walkup in 1934.2 


reece test procedure. Zine-iron alloys | in the s Present investigation by E linger, 


_ The Preece test was first used by ard solution at about half the rate for — 
= op ettenkofer in 1848, that is, 108 years 
ago, to test telegraph wires for the 


pure zine; 
consisting e ntirely of pure zinc, fail | sometimes there is a lack of consistenc “en 


Pauli, and Orem merely confirmed 


elec ‘trogalvanized coatings, findings of Groesbeck and Walkup that 


Bavarian” Railway . About 1880 the after only half as many dips as com- —_— among results even from the same type — 
Wi was also used in England by Sir parable weights of galvanne aled — of coating. The definition of the end— 


William Henry Preece, for whom the bent 
named, for the same purpose. It 


’ Was intended as a quie k means to de- 


termine areas of minimum thickness of electrogalv anized coatings. 


coating, but the results have frequently 
been distorted as indicating total weights 


of coating and the service life of the — 


long as only” one type | of same thickness. 


treated) coatings. Hot-dip coatings, 
which consist of pure zinc and zine-iron 7 Method of Test for Uniformity of Coat- 
will withstand more dips than the 


point in the present ASTM Standard 
ing by the Preece Test (A 2397), which 
had its foundation in the work of Groes-— 
and Walkup, was changed in 1941 


‘This discrepancy led some manufac-— 


turers of ho ‘coatings to. claim in such a manner that wire whic h 


le onger 


for these coatings as com- 
pare with elec trogalvanized coatings of 
This claim was 


s being produc ed by the industry, disproved by the ASTM outdoor ex- 


ymparisons between wires 


‘ibe is 
carrying posure of wires coated by different as ce re noved from 


Forse of Test committee XV on Wire Tests of Wi Specifca ations of A-5 as the 


of different thicknesses, but methods in the study made by Sub-_ 


‘tion, Subcommittee VII of Committee mittee A-5 on Corrosion of Iron and -5 to she etand 


Proceedings, Am. "Soe. Testing Mats., 
Vol. 53, 125 (1953). 

Jahn, 
Steel Ww ires,”” Proceedings, Am. Soc. 
ats., Vol. 52, p. 987 (1952). 
_ 4“Specifications for Zine Coating (Ho 
Dip) on Iron and Steel Hardware,” 1955 
Book of ASTM Standards, Part 1, p. 1174. | 
i _ §“Methods of Test for Weight of Coating 
on Zine-Coated (Galvanized) Iron or Steel 
Articles,” 1955 of ASTM Standards, 
‘ Soc. Testing Mats., 
= ee ‘Method of Test for Uniformity of Coat- 
ing by the Preece Test (Copper Sulfate Dip) 


on Zine Coated (Galvanized) Iron or Steel © 
Articles,” 1955 Book ASTM 


“Atmospheric C orrosion, 


Mie ferent types of galvanizing when all ex- 
_ posure sites are considered. However | 


: hot-dip specimens at Pittsburgh, Pa., 


- Steel? and summarized by A. P. Jahn, 


then Chairman of the Subcommittee: 


‘There appears to be no significant dif-_ 
fe 


‘rence in the corrosion rates of the dif- 
shat h are proving their nat itis 
hoped that the use of the Preece test i" 
minor differences at specific sites are — will soon disappe ar from all ASTM | 
hown. The electrogalvanizedspecimens pecifications where it is still prescribed. 
vad a higher corrosion rate than did the The work of the authors of this inves- — 
~ tigation shows very conclusively that 
_ but had a lower corrosion rate at 5: andy the Preece test may be of some use in a © 
~ Hook, N & 4 than all other types and — laboratory but is of no great value and 
were about average at other locations. — often causes 8 trouble wh when | us used it me _ 
‘The he “heat- at-treated cimens had the 
ASTM B U LLETIN 
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Units Made from C or Shale), ASTD M 
Design: ation C 62-50,' classify _ brie ‘k 7 
according to their resistance to frost — 
action which, in most products, may be 

: i taken as a fairly accurate measure of 
= thei eir resistance in masonr y structures to 
the agents of weathering. This speci-_ 
“fication covers three grades: SW 
(seve re weathering), MW (moderate 
weathering), and NW (no weathering). 

~The ‘Specific ation provides, in Section 

3 2 (e): Waiver of Durability Require- 
ments, that the requirements for water 
absorption and saturation coefficient, | 

whic ‘ther a measure of 


“wher re no action oceurs or, 
frost action occurs, where 
precipitation is less than 
On June 17, 1956, ASTM Committee | 
C-15 on Mi mufactured Masonry Units 
voted to modify the criterion for the 

w aiver of the requirements for 

ability and also eliminated the us 


th Fig. 1.—Map of ‘ “Weathering In Index’ Zones i in the United 
Sobel Annual Tt was recognized that the only portion 
Precipitation, of precipits ition which influences frost 
than 100, provided | the compressive 3 4 rainfall between the first fall freeze and 
strength of the units is at least 2500 psi; ee _ the last spring freeze was computed for | 
that is, provided the units the 5 


Beem. Colo ene h station, and the number of cycles 


MW. free ‘Zing and. thawing at 32 F w 
grace - Weather 
imated from eather Bureau dat 


Annual Precipitation be used. ndle ‘ton, howeve annual number of freezing cycle 
Inadequate more winter rain than LaCrosse. The taken to equal the difference be- 
The same condition is even more strikingly tween the mean number of days on 

al : a evident in a comparison of Denver and — Which | the maximum temperature was — 
use of total annual St. Cloud. Other examples could be F or less and the mean number of 
“th critericn for seve rity of frost action is I 
inadequate. Snow, included in pre-e > a, This diffe 
¥ study committee of Sube ommittee ture was 32 F or less. This difference 
introduc on Brick and Structural Clay Tile would equal the annual number of 
vertical surfaces where most bric a 
» areas of the ec of Committee C-15 considered Several except for those 
athering criteria, which could be used which there was more than one cycle. 
which have less than 20 in. of pre- 
to provide an analytical base for the The committee felt that the approxima 
cipitation annually and which 
uy waiver, or to define those ¢ limatological tion is sufficiently accurate for the pur- 
winter wit fac ‘tors whie ch produced significant frost pose. Winter rainfall for the freezing 
These wel re: cycling of freez- Season was found by adding monthly 
ing and thawing, inter rainfall, num- totals and pro-rating the rainfall for 


AK 


20 annual precipita 
in 


evapc 


ber of rainy days, winter evap tion, those months in which the first and last: 
revision spec ‘and winter wind coincide nt with rain. free Ze occurred, This approximé ition 
ould esume study committee agreed that for the committee also considered suffici- 
brick in Lac rosse, Wis., but in Pen ‘the purpose the best criteria on which | 


ton, Ore., presumably 
freezing and thawing and winter 
6 Be ok of M Standards 3 rainfall. Climatological summaries, “weathering index’ 
3,p. 197 1973. lished by the U.S locality was computed by 


Weathering Index 


‘STM BULL 


a Derivation of a Weathering Index for Brick 
AHH > | 
ae 
| — 
ar 
q 
| 
> 
‘ 


rainfall in inches by the Strengths ‘of more than 2500 psi, when 


number of freezing cycles per year 
~The index is expressed, ‘therefore, in 


ine h-cye “ve 


eve eral “weathering index’ 


oe awe general, it was observed that such brick 


“The sev erity of action on brick 
is not directly proportional 


one more winter rainfall, the to the total annual precipita- 


severity in that area is not necessarily 


greater. If a saturated brick is =. Empirically , then, the committee se-- 


jected to freezing, the addition of water | 
not result in greater or more severe 
weathe ring. sea Ses 
However, 
winte ror has 
7 ‘effect in 1 that area on 


yosed brick is probably 


eycling occurs. _ If two areas have equal 


winter re 1infall and equal temperature 


cycling at 32 F, the effect on equally — 
exposed brick will be greater in the 


rainy winter days, the probability 


being greater that the brick will be 
wet when cycling occurs. 
If two areas have equal rainfall equal ‘4 


- freezing cycles, and number of rainy 4 


winter days, the effect on equally 
- exposed brick will be greater in that 


All 


will be wetter when cycling occurs. 


other factors being equal the effect of <a 


frost action on brick will be more 
w winds are coin- 


on. all of these are not 


available. For example, the Weather 
Bureau does not measure evaporation — 


from a frozen pan. Data on evapora- Ga sented 


tion at temperatures below freezing a are, 


relationship of these w reather mittee E-9 on F atigue. The Confer- 


variables to each other in such a w ay 


to produce spalling of brick ith 1014 ‘was sponsored by the 


oe ing degrees of quality and exposure 


Ww inter rainfall and cycles i is 
an approximate index of the effect of 
frost action on brick in southern cli- 
mates, and in any event bears a closer 


total annual precipitation alone 


- same quality and use was observed in 
several Southw est cities, ine luding — 


Dallas, Austin, San 
‘Tex. 


es- 


several: samples. It w as found that 
N brick Ww ith compressive 


ments, 
year. _ The map in Fig. 


to the — ering index” is greater than 100, but Zz ~ able for discussion. 
“weathering index.’ ’ Tf two areas hav - 
the same number of freezing cycles, « =" ering in the Southwest bore no rela 


‘more 


greate r, provic led the brick are wet when 


area having the greater number of _ pected to periorm adequately. “eo 


a which has less evapo oration, the United States and to increase the mini- 
obability being greater that the brick _ mum required compressive strength 


’ on Fatigue of Metals, fourteen were 


at _ The effect of weather on brick of the A. M. Freudenth: al, H. J. Grover, E. 


os fatigue, basic studies, engine ering, — 


large number of papers 

“sion, authors did not present 

papers in person. Instead, the Euro- 

Pe an “reporter system’ was: used 
whereby reporters ‘summarized all of the 

k papers scheduled for the session. Thus 

weath- | a maximum amount of time was avail- 

7 A follow-up meeting of this Confer- 
ence has been arranged by The Americ an ia 

of Mechanical Engineers to be 
held in New York, November 28 

_ where all of the United States paper will 
lected a “weathering index” of 100 or be given again. Complete sets of 

as the criterion to define the geo- are av the ASME 


«gre aphical area within which a 2500 ra Sn 
aie 


used in a wall area exposed to the ele- 
spalled objectionably in North 
Texas and Oklahoma, but performed 
satisfactorily in southern Texas. In 


were not serviceable where the 


the ability of such brick to resist weath- aa 


tion. 


brick, regardless of its aheorption or 
_¢/b ratio, might be used when exposed to 
weather. The waiver of 5-hr boiling 
absorption and saturation coefficient 
requirements and the substitution of a 
2500 psi minimum ¢ ompressive peters ste 


ment | w geo 


of brick w which may reason: onab ly be ex-— 


curacy 
of pHn measureme nts i in “yn ne highly alka- 
line range, the National Bureau of 
Standards is recommending a sixth pH aa 


~The effect, of this 
standard! for use along with the five 
pH standards previously established © 


ASTM C 62 was to reduce the area in 
Bent the pH range from 1.68 to 


which a brick, with no absorption or 
saturation coefficient requirements, may | 
9.18 at 25C. Consisting of a saturated 
solution of calcium hydroxide having a 


be used from 1,270,000 square miles of — 
_ the western United States to an area of 
334, 000 square miles of the southern pH of 12 2.45, the x ia standard will ie 


for 
_ that brick from 1500 to 2500 psi. — 


The N BS se is 
iy in terms of several fixed points in much 
. the same manner as is the International — 
‘emperature Scale. The primary stand-_ 
: ards of the pH scale are solutions whose © 
values are only slightly affected by 
dilution or by accidental cont: amination 


Well 
Represented i in London 


SEVENTY papers pre- 


with traces of acid or alkali from the — 
at the International Conference walls of the container or from the at- 
mosphere. _ The substances from which. 
written by me mbers of ASTM Com- _ the standard solutions are prepared are, 
in turn, stable materials which may i 
obtained as certified standard samples — 


from the Bureau. The new highly 


ence held in London, E ngland, Sep- 


Institution of Mechanical Engineers 


alks line standard fills a need which hs 
(Great Britain) in cooperation with The been felt for several years. 
American Society of Mechanical En- 


nical The pH of the new standard solu- 


tion—12.45 at 25 C—is a rather sensi- 
John Les: sells, . Marin, and 


fave function of temperature. Values of 
Duden Horger, all of Committee E-9, at- pH on the NBS conventional activity 


_ tended the conference where they also” a: scale have been assigned at intervals 
relationship to that effect than does presented papers. Other E-9 members _ 


of 5 deg from 0 to 60 C. Although © 
standard samples of calcium hydroxide: 
are not yet av vos ig the Bureau, 


presenting papers were: T. J. 
Hartmann, B. J. Lazan, RF. Brode 
_E. Pe terson, W. N. Findley, F. 
Stulen, J. A. Bennett, and G. M. Si 
or further details, see alcitum Hy- 
as stress effects, effect of temperature Va droxide as a Highly Alkaline pH Stand- _ 
and environment, metallurgical aspects ard, by R. G. Bates, V. E. Bower, and E. 
Smith, of Research, National 
hie. 


and significance of fatigue. Because of | an 


of 


| 
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— 
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P standard pH scale which the Bureau 
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ter 


ication die seems so simple and 

_ is used so routinely that little thought 

is given to what lies behind it. 

people attach a deg) gree of finality or 
_ almost sacredness to an accepted test. 
_ Othe ers tend to minimize the importance 

5 of or to deplore the use of a stand lard 

test as a serious limitation of freedom in 
design, 


opinions will be shown by « careful review 
of how test methods and specifications 
are developed, interrelated, and should 
beinterpreted andused. 
ea The discussion is confined largely to 
some reference to associated materials 
such as textiles and adhesives so that 
4 i the author can ay within the limits of 


his experience. The principles and 
ideas developed would seem to have — 


broader applic 


ariety purpose s of material 
oO 
tests may be nected either singly or 
in combination as below. 


Purpose’ of Material Tests: 
1 P 

Assure quality 
Measure or allow control of properties | 


= 
Provide a basis for customer accept- 


TOV ide control in innate to: 


specifications 


Assure repeated purchase of mate- 


rials previously found satisfac 


in manufacture of use,and 
Separate materials mixed or confu: 
in storage, stock, or use (not nece 
sarily a test of useful —. 
rovide control in use to: 
_ Afford opportunity to change manu- 
cy _ facturing process in using a variable 
quality standards for ‘manufac- 
turingorultimateuse 

a Provide b: isis for rejection of sub- 
Meet requirements or specifications of 
the purchaser or for ultimate prod- — 
ut (often required by Government 
departments) 

I Permit evaluation of: 
of new or 


ere 


Mathes is systems engi- 
neer, General Engineering Laboratory, Gen 

eral Electric Co., Schenectady, This 
paper is part of a presentation made for 
Molecular Engineering—a 1956 summer 


1se¢ 


t mate- 


diffe 


development, or research. It 
is hoped that the fallacy "of these latter — 


insulating materials and plastics with — 


“Assure acceptance under 


“me for properties determined by 


session at the Massachusetts Institute -o 


Te 
By KN. Mathes 


la 


importance to insulating materials a anc 


Manufacturers’ Org 


To be useful, a material National 


meet one or more of the r ne eeds outlined _ turers —_, 
above. Sometin 


E Electrical anufac- 


7 


SP ciety of the Plastics 


“Sources of of Tests 


ing that oe come pad many sources. 
In the first instance, tests oe 
directed to meet specific needs of a 
manufac ‘turer or user of materials. 
Such tests may be kept secret if they — 
afford a competitive advantage or if 
they might stimulate undesired purchase 


control or limitation of = 
fications. As a they develop test 
de Most methods to ‘meet the needs of their 
may specifications only when methods are 
re 
dor comparing used available from other sources. The 
‘jute nt to. obtain specifications whic ‘ho 
customers, it is to his advantage to use if 
standardized tests. Likewise the con- -at least the minimum accepted needs 0 
the sponsoring members. Produc 
it sumer wishes to use “standard’ ” tests (3 
often be lieve that consumer specifica- 
in order to avoid or minimize the 
stic an¢ cons e 
appreciable time and cost of test Tn 
claim rat cons 
the accepted nature ef the standardized is clai 
eC] ications cover such proac as 
test. Of course when tests are stand- I 
ardized, some individuality and specific to bemeaningless for particu ship 


applicability may be lost. For greatest or that in specific applications they do _ 


metimes a 
perform several functi¢ 
identity for the pure haser. . Too often, 
howeve the different character and fie ations but ine test 
“4 purpose of the test is eithe a reference or by description if necessa 
stood or ignored and it ma - Standards which can be met by com-— 
understand the proble involve i, ie t In many instances, comment and 
us examine the source and development Fi approval of consumer interest is sought = 
of materials tests. 5 A —most often through other branches of 
organization. 
Governmental agencies such as the J 
EI—Edison Electric Institute 
IC—Association of Edison Illuminating 


ontrol for the ma inufacturer an 
organ 
inadequately or improperly. “To better. petent manufacturers are encouraged. 
the same 


Ame rican Association of Railw 
_ These organizations, like those « 
‘manufacturers, also emphasize speci 


usefulness, the “standard” must be 
developed by he generally ‘accepted, 

competent group or organization. 

Different groups may emphasize test. 

methods or specifications. T he distinc-_ 

tion must be understood. Methods 


z describe the way in which material 


represent function: al needs. On the 


Engineering on or Scientific 
AIEE— 


properties are to be de Sy 


fications set definite, acceptable limits 


ASME—: rican Society of Mechs anical 


methods. . Obv iously methods must be ; 
IRE— Institute of Radio Engine 
SPE—Soe iety of Pl: asti ics 


tion in the States is. complex. 
he ing— though nec es 


and scie ntific ieties is s to 
ir 


— 
| — 
a 
— 
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— 
| ima 
= 
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rather than his compa any, univ 


in some instances in ‘the 

the: differe nt ment of standards and their subsequent 
Pay 

‘odes, procedures, or standards. ae _ application i is irksome. This somewhat — 


if usually justified criticism is, of course 
general aspects but in s 


_ test methods or ations 
are dev eloped; particularly, if it is 

apparent that technological 
not being 1 met by 


groups. 


te est me thods, ‘fie 


different purposes. A general outline 


Producer- and- 
4s —American Soc iety for Testing 
st tion.’ sing this outline, a number o 
prine iples can be advanced for develop- 


3C—Interns ation: 
: ing and selecting pended methods and 


> 
Tests should directly or indivectly 


producers but also to a very significant — 
third group—often called “General 
Interest.” This category includes edu- color is important. In manufacture of 
cations organizations , privately spon-— insulating material, the customer's 
sored research, development, and actual needs must be met effectively and 
ing laboratories, as well as the exceed- honestly, but he must occasionally be 
ingly important National Bureau of persuaded to eliminate tests he thinks 
The special position of the American ‘ontrol tests should be designed to be 
— Stands ards | Assn. deserves comment. mall as rapid and simple as possible to permit = 
top coordinating stand: lards body effective process control. . Automatic 
does not as a rule develop standards but sampling or continuous me: asurement y 
rather provides for submission of stand- 


may be applicable and nee ded. 
ards by other member organizations. 


‘ation values should be 
standards are ace opted by designed to meet needs but not unreal-_ 
istically reject produc tion. Statistical 
methods are useful (see ASTM Manual 
on Quality Control of Materials (STP 


i 


the org: anizations 
The final al product t then is, approvec as as 
American Standard. ah 


Just as the ASA provides coordina tions on Statistics). In the final analy-— 
tion in the domestic area, the inter-_ 


a problem of cost is involved. Per- 
national organizations coordinate inter- haps more attention should be give n to 


national standards. The United States the production of different grades of 
; _ Committee to the TE SC functions through materials at different prices to meet 
the ASA, ngs h also provides contact different needs. 


with the ISO. The IEC and ISO main- 
4 ain liaison and have established juris- 


diction in specific areas through his- Determine Identity 
torical ¢ evelopment, priority, and activ-— Often mate rials can be acce pted 
On the other h: Sil, ASTM actually simply on his reputation and reliability. 
de velops le 
tions. clear distinction is ade eded, 
be and specifics ations. 
ed test methods are de evelope ed and 
are referenced in the specific ations. 
adverse criticism has been directed 
tions. 
probably should be examined in each used control test in a specific 


The criticism directed at functional needs. 


for example, 
aracterize solvent, ete. 
st me ‘thods 


flash point to 
this case 
and specification v 


characteristic 


The prerogative seems estab- be selected. Pure identity tests must 


lished without question, but the appro- oo be confused with or used as e *valua- 
PI 
 priateness of specification development tests but they may sometimes be 


can be related to 


= 
tion and use, for example, color, only if oe 


mate ‘rial may well differ markedly from 


wie 


evalu: for 
“research. 


Infrared analysis might be 


15C) and Special Technical Publica-_ ing, 


need not be ‘Te lated to functions al prop- vr volt 


at ASTM’s activity in writing specifica- - sue h as color, density, or hardness may — ( 
ly becs ause 


control or purchase-specific: ‘ation 
ms. On the thes h and, individ- 


ide under. 


All comments 
are appli- 


“Control in M: nufact ‘ture’ 


tests may be needed to se select 
batches particularly suitable for difficult 
tions. For example, it may be neces- 
sary to select materials with particularly € 
high resistivity to serve as insulation in— a4 
an ion chamber. Similarly, the meas- 
urement of property v alues may per-— 

mit variations in proe essing to compen- 

sate for product variations. As an 
example, the number of layers of tape 


of the purpose of materi: il tests hs as bee “n — in a heav vy insul: ation build might be 
FE. varied to allow for changes in t in the thick- 

of individual tapes. 


Evaluation in Application of Materials 
Designs and Processes—Evaluation 
Research- —Pure or Applied 


Tests for evi constitute 
broad and difficult area of use. “Evalua- 
tion needed for application of a new _ 


the evaluation needed in research on the— 


material. It is important to 
emphasize that tests useful in applica- 
tion or research may or may not be use- 
- ful in control or identity. Control or 


identity tests likewise are seldom use- 
ful—at least without modifieation—in 


applic ation effort 


or 


application effort on a hypothetical 


conside red. 

show changes in structure—cross link- 

carboxyl group formation, ete.—as_ 

a function of aging at different temper: 

~ tures in oxygen, as contrasted to aging 

in nitrogen. Such tests could provide 

information on chemic al mechanisms — 

vité al to research but relatively unimpor- 

in application. Tests 
loss of strength or elongation 

heat aging in air would be more: 

priate in applic: e ition, 

re alte of such tests can be related toa 

needs in use. i (The se tests in turn 

might not be as s suitable for research. ) i, : 


heat-resistant film can be 


test methods and specifica- - In this, case only _ identity tests are As contr: asted to control or 
test 


tests used for evalu: 
re quire that measurements be made as a 
temperature, etc. In some 
i has as been 


mittee members a 


ersity,or ASTM concerns the _Seeming near. Control in Use é q 
‘major emphasis is placed upon the pre- agreement from participants with verv 
Sentatic 
data, 
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— 
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research and _applie ation dese rve 


test might be modified for evalua-— attain greater signific ance in terms organiza- 


advantage of ASTM activity and have and tests n complete machines in _ ‘Summary 4 and Conclusion 
not treme adva an- mind, In the opposite direction, field 
failures that are often difficult to inter- ASTM tests cover treme ndous scope 
pret may be understood can be very use ful. But 1 
are on the materials including those of tl he AST 
The ation of ev alu: ate blindly. The more inte nt 


special consideration. The details of a rol prope rties and po tation and 1 use, , the more use ful and 


test method must nov be considered a is easier and ‘significant will be the results. M: my 
sacred and invariable. — 


The of  lesse: nsive m: tests on materials in tests to meet pressing needs can 
the test must be kept in mind. F or - than to test comple te machines or learn _ be pointed out. The only answer lies 
example, the method of Test for Ww: ater with failures in service. in adequate effort by devoted but also 


Absorption of Plasties 570)? calls Tests often can be ‘made on compe ‘tent individuals, properly selected 


for water immersion of 2 and 24 combinations of materials in order to adequately supported by the 


combination of cloth and varnish and Throughout, a dominant prince iple, 
more significance is realized by testing which is important in the development, 
longer might be evalu: ated. Several _ the combination rather than the un- interpretation, and use of tests, should om 
water: temper: itures might be used and treated cloth and v: arnish separate ly. be emphasized—purpose and end Use 


_Teae hing effects might be determined by as It is conceivable even that three-part — must be kept in mind. All too often it 
alternate immersion and drying. Even or is difficult to tell whether or not a test. 


tion to include liquids other than water g use. In a sense, varnished cloth is : 
_ For some purposes weight increase as a 


function of time over several months or 


combinations might be considered as 
- more important, other tests, such as s simple combinations. For ex: imple, ; “iq is useful for identity, control, or eval 
dimension al change, electrical proper- i hydrolytic degradation in Mylar — tion—for what material or kinds | 
ties, tensile stre ngth and elongation, — be evaluated by heat aging a combina- material it can be used—or for what 
might be made and correlated with the tion of Mylar and paper sealed with an "5 application  aaeredl and under what _ 
weight increase. On the other hand, insulating varnish. So far ASTM has 7 ; conditions it can be aes 
the analytical balance used in the a progressed far in the development of ivi or groups: with narrow or 
not meet the ‘Sensitivity required in 
research and a Chevenard balance or 
other more suitable equipment might be 


In every 


reed for ev: must be re 


care fully, broadly, and ithout bi: a ts on Complete E quipment 


‘Tests o on 
experte nee construc tive ly in new areas 


notion. _ The ability to utilize pr 


on Simple of Ma 


Relationship of Materials Tests 
Design, ‘Manufacturing, and 
tests for simple combinations of insulat- ric ted viewpoints develop. tests or 
basic p urpose in tests used ing materials, although their preroga- spec ifications 
application ev: aluation _and to some — tive to do so seems clearly established. —_ often without realizing the limitations. 
exte nt in research involves “usefulness” fact, _unless ASTM accelerates ASTM thr gh its 
of the tests. Tests on materials cannot ms urkedly in this direction, the initia- if 
relied upon alone.* The interrel: - tive will have been seized by other 
tionship of various types of tests—the answer the problem. Ine Committee 


groups like the Committee on Dielec- 


“ladder” of evaluation—is shown in tries of the AIEE, which has 9 hen E ‘lec ‘trical M: aterials,, 


(1948). 


Table I. ‘The greatest significance the need and is already actively at work. 


obtained from these tests when the By “running ‘up and dawn’ ” the 


developed keeping thew inter- valuation ladder of Table I, the impor- 


relationship in mind. Obviously, tests tance and usefulness of tests on materials peste 
_on materials cannot have as complete a . vill undoubtedly become more appar bee The ineres asingly rapid dev elopme nt 
- Significance as actual life in service or int to design and construction engineers of new materials and equipment with 
as tests on complete equipment. But. as well as to the users of equipment. | new and difficult demands on che a 
tests on mi iterials can a be and Too often engineers have said, “Maybe emphasizes and makes more urgent the 
=, eas — tests on materials can be used fer con- or need for adequate test methods and 
— they mean nothing to design or specifications. ithout minimizing the 
2.1956 Book of AS TM Standards, Part service.” Too often, also, they were great importance of research and_ 
“but progress is being made. development on materials, processes: 
Insulation Materials,” Transactions, ae Seemed in the area of the rating of | and equipment, it is not an overstate-— 
electrical equipment and the associs ited ment to say that tests and specifica- 


4K, N. Mathes, “Principles. the Te sification, ol materi: als, tions for control and ev aluation of 
“perature Classification of Insulating Mate- 
rials by Functional Test,”’ Ele 


— 

— 
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emphasizing the problems of significance 
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"Because of their exceptional size, the the Research Laboratory and is 
models had to be made in two sections in experimental production. at U. 
METALWORKING minimize distortion. Each was Steel’s Irvin W 
has been reached by Aluminum | 


mounted, in turn, on a die sinking near Pittsburgh, Pa 
of Americ 4 die s g g 


machine. ‘lectrical impulses, trans- Cold-reduced are “coated with 

— mitted by a tracer arm following the liquid plastic to produce an ‘appe ling, 

of the ‘models, guided tough- surfaced sheet of great beauty 
~machine’s ¢ utting. tool to etch the dies. durability. Tt 

From a set of rough forged, armor- _—_ dec orative effects and long service in 

plate steel die blocks weighing 75 tons, ‘2 such equipment as refrigerators, radio 

a set of 60-ton finished dies was pro- and TV cabinets, wall panels, automo- 

as ~ duced. Some 15,000 lb of metal were tive bodies and trim, stove and heater 
and 1 ft in thickness. 

“Produced for the M: the machined from the blocks prior to parts, railroad coach, club, and sleep- 
dine Mart oo, ‘mounting on the die-sinking equipment. ing interiors, office and home 
pace-se ms forging The remainder was whittled away dur- furniture. 

airframe in the XP6M SeaMaster, 

tl itijet ing the actual sinking operation, and in the process of manuf: .cturing, 
wil hel r tl the milling of key and toe-clamp slots. the steel is surface-treated to improve 

_ Engineering and production of the its bonding qualities, a specially com- 


— fuselag e and wing structure in the radi 
& 8 adi- enormous dies required several monthe, pounded adhesive is applied to the — 
cally designed four-jet aircraft. with 


Achievement of the king-size forg- 
ing makes possible a substantial w eight he huge press squeezed big coating hamber 
3 reduction and a consequent increase S 4 forging from a 4200-Ib blank in alloy responsive viny! plastic is applied to the 
level of the § X7079. This high-strength alloy de- surface. Again, heat 
veloped by Alcoa, imparts high mechani- _is applied to solidify the pki astic. Prior 
cal properties, by heat treating, not  t» cooling, the vinyl coating is embossed 


Ss. e 

ponents. Elimination of the previously previou iously possible i in heavy sections. a to obtain the desired design or texture. 
required joining operations will mean aa 


; The finished product is stacked 
produc tion of the Martin plane. Wedding Announcement 
Before the forging could be attempted, ris new material has 


the Cleveland works die shop NEW product, resistance and good 


sinking and finishing operations top surface and then cured by heating. 
for each die consuming 1500 man-hours. a air cooling, the steel enters a 


eléctric al resistance properties. It is 
the world’s largest dies. orking from the rich decorative effects of viny unaffected by humidity 


Martin Co. specifications, Aleoa formed pi: astic in an variety of _chemic als The coating also 
pk aster models of the big tm, 


To ASTM Nonmembers : ‘The inquiries on of Membership” 
To the ASTM C ‘committee on » 


Please send me Labonenssion on Membership i in ASTM ‘aes include a membership application blank. © 


ASTM. BULLETIN, 


to accomplish another first by sinking i ing the structural strength of steel with 
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rom the broad stream of current materials intormation flowing rom ‘‘in-box”” to ‘‘out-box’’ in a busy editorial office, random 
aie =, sal es (mostly random) have been plucked. Thinking them worth re-showing to ASTM’ers who may have missed the original articles, we = 
age have included them here. Of course, we had to trim the samples to fit. There will be those who are not satisfied with samples, especially ; ’ 
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obtained by “muffle coating” automo- ic! formed in 1929 maxi 
bodies and hav e value in The two. groups have substantial over-- i would mean an exposure of 
design. The new lapping me on their sub- about: 15 roentgens a year, or between 
are formed 400 to 600 roe entgen ns per working life 
color, can be utilized for turing along lines In a part of 
-many parts which heretofore required the present International Recommenda- exposure of a 
ctive or “decorative finishing after on Radiological Protection follows the population to this much rediction 


fabrication, such as automotive panels, set by the NCRP. is undesirable. Accordingly, while ad- 


radio and television cabinets, institu- The 1934 recommendations on pe on hering to the permissible exposure of 
Brent and office furniture, appliances, missible exposures were based mainly 0.3 roentgen per week, the latest rec- 
kitche ns, Wall panels, ete. Elimination z on the possible harm to the individus 2 ommendations of the ICRP state that — 
of the need for such postfabrication — _ working with X-rays. Virtually no it is inadvisable for an individual to_ 
treatment, coupled with the unique thought was given to possible ge netic receive more than 50 roentgens up to iy 
- Properties of the new coated sheet, wae effects. However, as a result of the . his age of 30, 100 roentgens up to age — 
will result in lower production costs, ‘intensified study of this question during 40, and 200 roentgens up to age 60. — 
together with superior wearing qualities Manhattan District days, and new his means that individue als w ho are 
decorative effects. evidence which indicated the possi- exposed to radiation at the maximum 
At present, due to the developmental __ bility of both genetic effects and long- _levels will be allowed to work only one- 
nature of the operation, no definite F range effects on the individual, a review a third of the time. In effect, the normal — 
annual production capacities have been of these questions was made by both — daily working level is reduced by 
established. The  pilot-line national and international com-— factor 
at the Irvin Works will produce 1s mits. Tn 1948, the NCRP recom- This will not be as difficult to carry 
- to 28-gage sheets 24 to 52 in. wide ‘mended that the permissible levels of - out as might at first appear, since most 
semicommercial product is being radiation exposure reduced by a of the large atomic energy and other 
offered for” sale, on a dev elopments factor of about 2. T hus the permissi-_ om adia ition es in n this 
basis. exposure of 0.1 roentgen per day was are ¢ e alre addy « 0 
lowered to 0.3 roentgen per ‘The consider: 


Radiation Exposure Levels same figure am ma nt. It is “rare for individ- 
uals in such operations, even today, to 
Since its ishm be: exposed to more thai n about 
in 1928, the Intern ational ie Sommission des ar + the at longer pen of the popu- _ of the present permissible amount 
_on Radiological Protection has had the ee. lation will be exposed to radiation from The new recommendations will, h a 
ponsibili y of se tting the working = _ both medical and atomic-energy sources. ev rer, introduce a penalty on those ing 
levels of ionization radiation to which therefore became paramount to —stallations that insist upon exposing 
all persons may safely be exposed. ss Feassess the whole protection problema, , their workers to the maximum — ‘per- q 
When the Commission’s work and to take into account the newer missible weekly amount. Under “the 
there was little thought that its findings + evidence on possible long-range genetic new rules, such workers may be exposed 
and recommendations would play so 4 effects and possible shortening of indi- to this level for only one-third of their 
a part in the international idual life-span due to radiation ex- working time, the penalty thus taking 
os picture of radiation use. It was fortu- _ posure S. The ICR P took up these the form of intermittent and hence 
om ite, indeed, that its first recommenda- % problems at Stockholm in 1952, and its uneconomic use of personnel. The in- 
_ tions on permissible exposure, made in latest recommendations again provide an ducement will therefore be strong for 
1934, were able to provide the guide 2 for a degree of lowering of the and such installations to improve their pro~— 
“dines forprotection. == bleexposuree tection facilities to the point where the 
Ww ork of the ICRP RP has been closely ae It is proposed that a lowering be - maximum radiation exposure will not. — 
‘led by of the U.S. 8. National achieved without changing the basic exceed the newly recommended av 


If this lev els. 


To ASTM Members: Your help i is needed i in ‘maintaining that constant increase in 1 ASTM reseed 


the ASTM ‘Committee on 


1916 Race St 3, 


a Gentlem men: 


Please si sen information on membership to company or individual 


ed in the following s1 subjects: indicate field of activity, “that i is, ea 


— 
— 
tm 
— 
a 
q company Of individual is 
steels, non-ferrous, mee — 


Temperature Te 


hnology, Materials Me 


th 


w ‘whose publi with practical m of Ferce Materials 
cation was sponsored by the Electro- achieving high temperatures. Only the 


_ chemical Society fills an important g ap 
in the technical literature. High-te m- 


not fit neatly in any of the engine ering 
dise ‘iplines, such as metallurgical or 
ramic engineering, but transcends 
eral of them. It is therefore not sur- 
prising that there are several books | 
on the metallurgical or ceramic aspec ts 
of the field but none which covers it in 


The Electrochemical Soe iety has 


particularly active in sponsoring sym- 
posia on high-temperature technology. 


the need for a comprehensive treatment 


the field in book form and hha re 


sulted in the present volume. — 
As the subtitle indicates, the three 


_ perature technology is a field which does. - mechanism of sintering, 


B furnace, a hot pressing resistance fur- 
These symposia have clearly _ shown nace developed by the Norton Co., an 
are furnace for melting titanium and ‘ysis 


first chapter is theoretical inn: vture 
and makes an attempt to clarify the 
that is, the 
~ eonsolid: ation of materials under the in- 
ence of te mperatures and pressures 
second chapter of the section briefly sur- 
veys the various methods of obtaining 
high temperatures and their limitations 
while in the rest of the chapters spe- 
cific designs of furnaces are described. 


3 


zirconium, solar furnac ac 
tronic torch. 


The chapters in the last of 


and an e ‘le - 


principal sections of the book are on - the book treat the measurement of high 


m 
an authority in the particular sub-_ 
The contributions to each see- 
tion were edited by section editors — 
the entire book was then edited by I. E. 
er ampbell, chief of the Division of a 
organic Chemistry and Chemical E 


aterials, methods, and measureme nts. 


and X-ray diffraction at high tem-— 


temperatures themselves and of me- | 


chanical and physical properties at high 
temperatures. The concluding chapter 
describes the tec hniques of | mic roscopy 


per: atures. Both the theory and the 
practice of pyrome try by radiation 
methods are surveyed exhaustively, and 
the possibilities of measuring high tem-_ 


"neering at Battelle Memorial Institute. perature with thermocouples are criti- 


The three principal sections are pre-_ 
af ceded by a brief introduction which 
points out the importance of high-tem- 
perature materials in today’s te ch- 
and the principal which 


"The of: section 

on materials are: Metals, Oxides, Car- 

- bon and Graphite, Carbides, Borides, 

Silicides, Nitrides, Sulfides, ‘and Cer- 

mets. Since the original aim the 
book was to limit the discussion to serv- 

ice at temperatures above 1500 C, the 

_ chapter on metals is confined to a brief 

review of the metallurgy of tungsten, 


met: 


at. Armour Research Founda- | 
be 

rement of vapor pressures 
thermal shock are 
these two properties as well 
tantalum, and niobium, thermal and_ electrical conductivity 


h have melting points above 
C and are not classed as noble 


~The discussion of 
"property: determinations at 


cally review ed. 
chanical 


eh te mperatures, on the other hand, 


is limited to a description of specific 
Pe gns of a creep-testing machine de- 

ve loped at the University of Michigan 
for temperatures between 1300 and 1900 
a torsion testing machine, and a 

ardness testing machine both 


tion. In the chapter on physical prop- _ 
erties the theories underlying the meas-— 
and of 
presented. 


Practical details are given for measur- 


and thermal expansion 


As the editor points out in his pref- 


In the other chapters s of the section on ace, ‘numerous compromises were neces- 


materials, more complete surveys are 
sresented. _ While some of the chapters, 

instance the one silicides, 
‘merely present a listing of literature 


critical sifting of the literature, clearly 
pointing out what is known about the 
materials and where there are gaps in 
knowledge. The chapters on oxides and 
on cermets appear to be ee 
compre shensive. 
The chapters in in the 
ods with the exception of the first are 


vidual designs. 


the sec tion on one th- 


sary in selecting material for this 
monograph. In a field of technology 
_ which is so rapidly advancing, it 1s 
perhaps inevitable that: "certain: 


exhaustive surveys, while others are 
represented by 
Nevertheless, this book | 
will be of inestimable value to the many 
_ engineers and scientists who are con- 


Fritz V. Len EL 
(BULLET 


These include a split tungsten- tube Offic e of Technical Services, U. 
rac furnac 2, Geller’s oxide 


references, other chapters atterapt a_ ye ts were to be treated in more or less =s 


descriptions of indi- antifreezes to 


PB 1116485, M. Sokes, Wright Air 
evelopment Center, U.S. Air Force, 137 4 
pp. $3.50. Order from OTS, U. S. 


wine 


and five re- 


a of research conducted under the 
Air Force’s materials research and de- 


velopment program from July 1, 1954 


to June 30, 1955 are abstracted in a r 
publication just released 
De- 
partme mt of Commerce. 
The publication contains abstracts of 
research in adhesives, anal- 
and measurement, biochemistry, 
textiles, _ petroleum products, plastics, 
packaging. _ protec tive treatments, and 
publication i is ‘supple mentary 
two other volumes, also available from _ 
OTS, of the same title: PB 111648, — 
price 2.75 covering Air Force mate- 
rials 1953 to 


research from July 1, 
June 30, 1954; and PB 111: 537, price | 


$3.75, covering "the 10 years of research | 


prior to July 1, 19 


reau “of St a leaflet 
automotive antifreezes as a means of © 
answering the increasingly large | corre- 


de- spondence on this subject. The Bureau 
had earlier initiated a significant engine 


antifreeze te sting program for ak 
Federal agencies. These tests inc ‘luded 


not only laboratory investigatio 8, but 


Aga tic 
_ Early in these inve stigations th 


reau found that salt-base antifreezes 
severely corroded metallic parts of the 


actual service tests as well. 


nsion at high tem- as engine regardless of the use of inhibi-- ; 
tors. Petroleum-base antifreezes de 


stroyed radiator hose and were a serious | 
fire hazard. Much work has since been — 
done on methyl and ethyl alcohols and 
The latest edition of National Bureau _ 
of Standards Circular 576, reviews the 
conclusions reached by the research of 
the Bureau into the properties and 
D. B. Brooks, and R. A 


. Howard, 
National Bureau of Stand- 
cerned i with high- temperature tech-— Circular 576, Superintendent of 


in one way or another, 


‘Documents, U. 8. Government rinting 
Office, W on 25, D. C.; 15 cents. 
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ok ation Section Sube: ‘ommittee 27 Nine of theological in D die conforming AST Method 


AST ommittee E-1 on Methods of general cz categories of creep, stress gry cong specimens 
s established in March, 1951 z 


relaxation, and recovery and bench mar ks, were suspende ed for 
ing test methods used 1 in ieee. mounting rack and conditioned for 30 
the » stiffness, brittleness, min at the selected temperature of e 
posure. ‘The lower grips and weights were 
: Iness, and rheological properties of significant factors of each are given in af then attached to the respective specimens 
elastomers and plastics at low tem- Table I. As shown in Table I, the tests the distance between the bench 


peratures, to determine if any correla» 7 divided into three general groups: a marks was measured after 3 min as the 


tion exists among these me ‘thods and to — creep or strain relaxation methods, initial strain, Lo, and again after 1, od 


AE 
perform additional laboratory work re- & stress relaxation methods, and (3) 46, 70, and 94 hr, Li. The amount of dead 


weight (approxims itely 5 Ib) suspended 
quired to complete this study. Final = or set methods. The list does from the lower end of each specimen was 


reports on stiffness (1)! and hardness (2) not include all of the applicable tests; - adjusted to produce a specimen stress of 
have already been published, and a re- they were selected either because they ' : about 533 psi based on the Nie — 
on brittleness is being prepared. were sentative of th Section area of the specimen. Creep was 
prey _Tepresentative of the more gen- plotted versus time in ways. 
The present re port covers theological erally used tests or simply because the : method No. 1, the creep was plotted 


properties. ~~ ey ¢: "iy tests could be readily performed with the per cent change in elongation as noted in 


Low-Temperature F logic 1 Tests” Bey ean the measured values of specimen elonga- 


Studied tion were plotted directly, starting with 
line of length of the specimen. This test was 
program outline of rheological test- ile str: (m ethod A perfor med, either comple tely or in part, 
ing of elastomers and plastics was ap- ain | pr edure (method laboratories 1, 2, and 3. 
proved at a meeting held in April, 1954. _ compared with a torsional strain Pd 


The methods to be studied? and ji asuring Tor. onal Creep(method 


strai ‘rials rc itions ‘Th -Clash-Be rg instrume nt specifie 


NOTE DISCUSSION OF THIS PAPER constant stress. The creep was calcu- in ASTM Method D 1043¢ was selected 
IS INVITED, either for publication or for the d from values of strain met at for this test and the instrument was used 
attention of the author. Address all com-— Various int interv als of time. 
munications to ASTM 1916 emperature cabine 0.075 

one apparat 1s consistec of a thern (1}-in. free length), was mountec in 

regulated low-temperature cabinet con- instrument clamps and ¢ onditioned for 

aval or of he taining a mounting rack from which the 30 min at the selected temperature of ex- 

specimens were suspended and lower grip posure. An appropriate amount of dead 

** This is the third in and weight assemblies for strete oad was then added to each of the instru- 

cles prepared under the sponsorship of Sub-— by h loading This lo: ad — 

committee 27 of ASTM Committee E-1, task cach four 

group on correlation of test methods. This 

article is a condensation of two original re- — 

_ ports written by C. K. Chatten and W. E. 

Scoville upon completion of extensive tote 

by the participating laboratories. The 

article includes an pom sis prepared in con-— 

-sultation with wer members of the Corre- 


Section. It deals with rheological CLARENCE K. CHATIEN been head of the 


properties and is based on data contained — ment Section, Material Laboratory, New York Naval Shipyard since” z 


4 specializing in development of instruments and methods for 
Atlantic 0.1088. evaluating elastomer materials. Before that, from 1932, he was en- 


1 The boldface numbers in parentheses epee in compound development in the laboratories of two industrial 


‘r to the references appe nded to this paper. 4 da 
Many of the tests selected for study were it 


for the use of Subcommittee Vi on Packings, — if ter 
and Subcommittee XVII on Tests of Hard- © . 


“te quest. F.S, CONANT has in physics research at The Firestone 


4 
Tentative Method of Test for Tension and Rubber Co., Akron, Ohio, since 1943. chief interest 
Testing of Vulcanized Rubber (D 412 51 T), 


N 1 Pl Function of T w 
cnright astics as a Function o emper-_ Ww. E. SCOVILLE, IR. , assistant nt development man manager, Passaic 
et ature by Means of a Torsional Test (D 1043 — 1s 
: _ 51), 1955 Book of ASTM Standards, Part 6, 
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0.677, and 2.2 Ib-in. for natural rubber, 
GR-S, vinyl, and polyethylene, respec- 
tively. The stop pin was release d and an 


a ing. At the end, of. the designated ex- 

~ osure period each jig, in turn, was un- 
tensile by aded the low-te smperature cabinet 
angular deflection reading was made 3 "Vie k the recovered thickness of the speci- 
min after applying the load. This read- in Tat 5% was measured 30 min afterwards at 
ing was regarded as the “initial” reading, 50 able I. ucting a the temperature of the test. The 
¢@, in calculating percentage values a est, ted i in. long was” compression set was calculated as 
creep. The load was allowed to act on _Mmountec in a rack and elongated 100 per 


: specified in Table I. The test was per-_ 
the specimen for the duration of the (94 hr) cent after which the rack was secured in a Es in part only by! 2 -sabiaten 1 and 
exposure period at a particular 


position vertical to the framework of 
ature, As before, creep was plotted support stand. Then a Dewar flask 


versus time in two ways. In method No. 1, Retraction, R method G) 

green were the rack and elevated to immerse the elon- This test ‘was pe pe med in ace cords ance 
values of angular deflection were plotted gated specimen. An_ initial with the procedures epecified in ASTM 

beginning with zero angular a poed stress reading, So, was made 1.2 min after | Method D 1329.’ _ In the case of natural - 
(no torque load on the specimen). This the start of the exposure period. “The rubber and GR-S, separate sets of speci- | 
test was performed, in part, by laboratory. load, measured with 4 Hunter force indi- ~ mens were elongated 50 per cent and . 
cator, was read at the instant of break in  —-250 per cent before placing them in the 
only. electrical contact between the upper low-temperature bath. Vinyl specimens 
‘Cid —_—’ specimen mount and the support stand were tested at 50 per cent elongation only. — 
— proper. After making the initial stress No evaluations were made on polyethyl- 
relaxation proc edure employing reading, the rack containing the elongated ene. The T-R test was 
specimen was removed from the support laboratories 3, 4, and 7. 
compre ssive stress (method C) was com- stand and transferred, while still in the 
Dewar flask, to a low- -temperature cabinet Set (method 
ype rating at the same temperature. 


iP ared with one employi ing te —_ stress 


lit i from the fi: isk within the cabinet for mi irked Lo elongate 
ixation under conditions of constant further conditioning in cold air. Addi- 


stress of the mate to re- Then, the racked specimen was removed 


strain. Alternate methods to the ones tional stress readings, were made in Jigs. time 30 3 min 

listed in Table I were used. These (al-— the same manner periodically during ew 

_ternate) methods were proposed by the parser temperature cabinet conditioning at 
ss rel: ) ont 

Government Laboratories, U niversity of P . the selected (low) temperature. Tests 

calculated by the for mula given in Table i GR- 

— and the Mate ial Laboratory, I. This test was performed, in part, by on natural rubber and GR-S were made 

val Shi * vd laboratory only at specimen elongations of 50 per cent 


were performed at 50 per cent specimen 


elongation only. No 

nploying —compressiv intervals during the exposure period 


strain or stress (methods E and F), ten- (from 30 min to 94 hr), sets of specimens 


in -sile strain or stress (methods G and H), were released from the jie: and x 
(methodC) shear stress (method J) were com- Measurements were made, at the tem- 


perature of the test, both 10 sec and 30 
The stress decay device used in this pared with each other in measuring the 4 min afterwards. The tensile set hee was 


test. was by the Government Tesidual deformation of materials after performed by laboratory: 3 only. 


Laboratories ron, Ohio. It utilized” removal of the deforming stress or strain 
a load cell incorporating a strain- condition. With the exception of Recovery (method 
inci measuring Of specimen the values of recovery and set The apparatus consisted esentily of 
This instrument is similar to those de- were calculated from ing shear 
seribed by Donald, Labbe, and Chat- deformations ec co ion 
ten (4,5,6). Compression set specimens _ of constant stress | or n the formation as the test conditions were 
tem. of the T-R test, Its were varied "The spec 
perature, 30 per cent compression in pressed as the te mperature at which spec: 
case of GR-S and 40 per cent in the case the specimen had retracted a giv en . utilized in tests by methods A 

ofnaturalrubber. The assembly amount. through H. They were of the double 
immediately placed in a thermoregulated shear sandwich ty pe, each half being 4- 
and reg COMmpression Set, Constant Deflection by ¥ein. crosesection and 324 in. ong. 
ing was taken 30 min afterwards. This (method In performing Beg 
min reading was regarded as the initial  Thet est was made as din ASTM and 

reading, So, in calculating subsequent Method D 1229° except that the 


then cooled, while still under load, 
values of stress decay from stress read- sembled jigs were placed the —80 F, Gus producing a state of 


ings, S,, obtained during the 94 hr speci- temperature cabinet 30 + 3 min after tially equilibrium deformation. The load 
exposure period. ‘Stress decay, in assembly (not just any time within the 


_ per cent, was calculated in accordance 30 min period). Compression set speci- recovery, R, was noted for 30 min after 
the formula given in the chart, mens 1.129-in. dis am by \%-in. nominal 
ble Thi £ hick Tho which ‘the load was reapplied and the 
able iis test was performed, in thickness were usec ae percentage = gnecimen temperature was raised to the 
0 3 p pera as Tra 
part, by laboratory compression set, both 10 see and 30 min 


fter disassembly of the jig, were caleu- next higher temperature. Another a 
after - 

’ - covery reading was obtained and then the 


test was repeated at still higher temper- 
__* Method of Test for Low-Temperature formed completely or in b labora- 
(D 1229-55) 1955 Book of ASTM Stand- ; uh) S only. 

Part6,p.1068. ‘ompression Set, Load 

Method of Test for Compression Set of ethod nod F) 
Vulcanized Rubber (D 395 55), 1955 Book Jes He 
of ASTM Standards, Part 6, p. 1047. ring loading jigs as » desorbed Samp es of a Hevea gum compound, 

17 Tentative Methods for Evaluating Low- cee ASTM Method D 395° ‘and standard size GR-S tread type stock, a plasticized 
Temperature Characteristics of Rubber and = ne spe cimens were used in Z vinyl material, and polyethyle ne were 

_Rubber-Like Materials by a Temperature- test mach jig, containing a com- 
Retraction Procedure (TR Test) (D 1329 "pression set specimen under a 400-lb ¥ d by laboratories 
54 T), 1955 Book of ASTM Standards, Part _ Spring load, was placed in the low-tem- ag supplied rye es for the hardness, sti 

p. 1191. perature cabinet 30 + 3 min after load- 
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Points on shown in 


* 
compounds were chosen simply bee: lines 
provided for coverage of 
range of stiffness oa stiffenii 
peratur 
of speci 


As shown in the figu misleading 
\BL E II. 


conclusions regarding the magnitude of | 
creep might be drawn by an examina- 
‘Participating tion of results expressed only as_per- 
erilormed 
Fl centages of “‘initial’’ reference 
I. du Pont de Nemours Methods values obtained after an arbitrary time — 
> 
Co., Ine., Polychemic: ale) interval. Therefore, the measured read- 
Jept., Research Divi ision, 
a4 ings of creep, in inches, by method A 


and in degrees of angular deflection by 
method B were also plotted. From 


— ‘Material 
_ these curves it is readily apparent that, — 
B o., Mechanical Goods Divi- A,G,and 1 most cases, by far the greater amount 
Passaic, N. J sof specimen distortion occurs before: the 
4 Government Laborato- Methods ‘fnitial” strain value is recorded. In 
ries, University of Akron, and 
Cok.» Co.,|Metheds terials differs markedly. For example 
Research and Development E and in the study of method A, initial strain of 
Center, Lancaster, Pa........) Sie Hevea sample under the applied — 
hio. . the GR-S; it was about three times that 
of the vinyl, and much : as 
YR hundred or more tin 
polyethylene. Thus, 


the eve ral sp 


No.1 E. 


aboratory, 
N. 


. 7 Phillips Petroleum Co., 
Phillips, Tex 


No. 8 


mi ater rials 


Firestone Tire and Rub- Method >see 


cal “Research | 


Akron, Ohio the test temperature obviously have a 


creep. Then, if further specimen dis- 
tortion is relatively small, the numerator 
in the fraction will be small as will be 
_ the percentage values of creep calcu- 
— lated therefrom. Conversely, materials 
7 that show a relatively sme all amount of 
distortion at the time the “‘initial’’ strain 
value is recorded would, assuming a 
further reasonable increase in strain, 
generally show quite large percentage — 
values of creep. This latter apparently 
—_— alous situation is illustrated by the 
eurves for Hevea rubber in tests by 


ranging from room temperature (74 F) t 
80 F and times ranging 
ni ated. The 


cal 

cule 


Figures poly ethy lene under» the applied stress 


through 5, a4 
and 1A, 2A, 


BA, not show the same of 
a 6 through 9,  ereep as the Hevea, G R-S, or vinyl 
9. samples; in fact it appears to 
a distine tly diffe ‘rent class of materials | 
in né ature: with a definite 
Recovery and Set Methods: going remarks are 


Compression set, constant gh 20 pe th ft 

deflection (Z).......... true in the case of torsional cree ep ests. 

set, constant by method B. However, 

iro 


7 through 


Creep Methods: 
ensile (. A)... 


compression 
In tension (D).. 


Sufficient data were obtained in these 
__ tests to show the effect of specimen ex- 

posure time on rate of creep. The rela- 


= 

In these eac point o on curves severe as for the tension creep proce- 
_ shown in broken lines represents an a dure used in method A. Creep was — 
average value, usually of three deter- greatest for the plastic (as compared 


minations, reported by a single labora- with elastomer) materials because of the 


LLETIN- 


addition, the initial str: ‘ain of the m: ai 


> > » » 
ber Co., Chemical and Physi ee that undergo a large initial distortion 4 during the first few seconds of the strain 


Specific specimen exposure temperatures fraction used in calculating percentage 


y hi arder. materials. considers 


"The ar amount of prestrain imposed | on 
Team in tests by method C was 

roughly an inverse fune tion of their 
moduli. For example, a lesser strain 
was applied to the GR-S than to the 
lower modulus Hevea material. There- 
fore, in this respect, the mate rials did not 
have the same starting point, either — 
stress or strain. A more desirable but 
possibly impracticable procedure would — 
to compress the specimens a suffices ie nt 
to produce the same- _Ginstan- 

taneous) stress reading in all tests. Also, 

time at which the ‘‘initial’ stress 


re adings were taken was chosen arbi- © 
initial 


This was min after 
Thus, 


more ‘suite able sinitial” les 

could be obtained by practical means. 
The values of tensile stress relaxation 
de termined at 100 per cent specime ne 

~ elongation in tests by method D show | 
that, over the temperature range 
plored (room temperature to —20 F), by 
far the largest amount of relaxation of 
the GR-S and vinyl stocks occurred 


period. Also, since stress relaxation 
large number in the denominator of le expressed as a ratio of stress changes - 


the initial stress, the magnitude of the 

“initial” modulus has a marked effec + 

on the values of stress relaxation calcu- 

lated therefrom. ( ‘onsequently those 

stocks that are te ‘mperature sensitiv 

modulus at a particular low 

generally exhibit proportionally 
relaxation 

one 

Recovery and. Set 


In comparison with « and | relaxa- 


tests, the method constant de- 
flection test is a static one. In method 


Ths relatively low strain of spec imen is under a constant strain 

- and no measurements are made of 
accounts for its inconsistent creep be-. rae changes in stress or strain during ‘das 
havior. Polyethylene, at 


be long to tion. Gross differences in specimen 


course of the specimen exposure period: _ 


all measurements are made after re- 
moval of the deforming str: ain condi- 


modulus are roughly compensated 
imposing a greater strain on relatively 


soft elastomer materials than on 
ek 


=a are important only whe n making meas- 
ure ments of specimen recovery at the 
nd of the low-temperatu 
period. Some inconsistenc ie 
are noted in these tests, especially in the 


tive distortion of the specimens was not Fee of natural rubber evaluated at — 60 


F for recovery and at 


greater torsional load = a (400 psi) in all tests as compared with — 


the average value caleu- = 
reported by two or 
4 
— 
prov 
— 
Tag 
— 
‘ 
— 
— 
— 
— 
Its of tests con- 
ducted by the eight participating labora- 

— 
— — 
— 
— 
— the 
tions 
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Reading). Fig. —Method E— Vinyl 
(30 min Reading). Fig. 21—Method F. 
Fig. 22.._Method G-—Natural Rubber 
per cent Specimen Elongation). Fig. 23.— 
a Method G—Natural Rubber (250 per cent 
Specimen Elongation). Fig.24.—Method 
G—GR-S (50 per cent Specimen Elonga- 
tion). Fig. 25.—-Method G—GR-S (250 
per cent Specimen Elongation). Fig. 26.— 
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34.One-Minute Recovery— 


centage recovery 
-. specimens in tests by the constant tained illustrate the fact that esse n- 
. tially 


‘only roughly equiv stresses imposed 
deflee tion procedure of method £. 
Although the method F tests did not in- | 
clude the entire range of specimen 
posure times temperatures, no 
data 


significant incons‘stencies in the 


_ were obtained as in the case of compres- time; or 


set tests m: ade by method E. 
‘The effect of the de gree, of strain 


on 
the low- -temperature recovery. 


proper- 


ties of elastomers is illustrated in tests 5 re covery occurs in one minute. For 


by method G@ (temperature-retraction). 
- For example, in the case of GR-S, the 
_ T-70 value averaged —40 C at 250 per 
eent specimen elongation and —26 C at 
_ 60 per cent elongation. The T-10 value, 
_ however, averaged —50 C for both 
elongations. The effect of e longs ition on 
was less pronounced, probably 
; because Hevea stiffens over a narrower | 
rature range 


than does G ae 5. 


coveries do not start from the : _ 
Strain at the different te atures. 


temperature 
test at 2 a spec ified time after removal of 
the deforming str: ain, Although the ten- 
sile set test performed as described in 


=] this article does not take modulus effects 


a into consideration, the results show a 
the compression set tests. ine on- 
a 
sistent data yielded in tests at 50 ade 
cent specimen elongation are attributed 
to errors in reading the imen 


nh ry 
normalized for Jourle 
the equilibrium deflection at each te st 
temperature as a base in calculating per- 


other 


ethylene materials were not tested by 


_ eventually take place at any test tem- 


_ ment, then, is the temperature at which 


4 for GR-S 


iin 


temperature 


ereep data expressed as percentage 
_-perature is changed during the spec ures of ‘‘initial’’ reference strain values 
_s men recovery period, and (6) _ the . obtained after an arbitrary 


* val. Strain of most elastomer and plastic i Armstrong Cork Co. 


rough correlation with those obtained to t 


The ats we -fluenc ed by the modulus of the mate ‘8. avenhill of the St. Jose Lead 
effect by y using gina and tl 


tal 


bes: 
changes in specimen “strain 


‘sinitial” "stress in all te sts and 
which uses as the “initial” reference 
stre value the highest reading ob- 
tained during application of strain. 

The di gree recovery 

within a time remov al of a 


Minutes Required for Same Recovery 


The 
dire to the absolute 
te mperature (Joule effect), while the r 
-laxation time decreases in a nonline: 
manner with increase in temperature A 
Both variables are functions of the 
ain, which fact probably at 
le ast a part of the inconsistency in the 
It appe ars from the data obtained 
this study that tests in the three basic 
categories, that is, creep, relaxation, and — 
- (or recovery), do not rate the low- 
mperature suitability of elastomer ma- 
‘rials in the same order. None of the 
“tests provides a universal parameter for 4 
comparison of the low-temperature rheo- ia] 


_Method 


The curves 
100 per cent reeov ery > would 
perature. The fundamental measure-— 
a given Tecovery takes place in a given 
( which th takes 

place in a given t time at a given tem m- 
perature. A commonly used index is 


the temperature at which 50 per cent 


Hevea this was at —49 C (—56 F) and 
it was —15 9C (+5 F). These 
lices show a greater difference in low- 
rheological behavior 
tween Hevea and GR-S than do most of 
tests. The vinyl and poly- 


logical properties of different elastomers. 
Pah Thus, the engineer or rubber technolo- 
- gist who requires design data on elas- 
tomer materials intended for low-tem- | 
‘rature service must choose the type of 
ag test that most | nearly simulates the e x 


Typical of most work done under 
ASTM sponsorship, this assignment was 
completed through the cooperative 
efforts of a large m number of individuals — 
and laboratories. . M. Gavan of the 
, chairman of the 
materials changes rapidly at the start of ay Low-Temperature C orrelation Secti¢ 
a ereep test, and the amount of initial of Subcommittee 27 of ASTM Cx i 


strain may be nt from one rl, th work from its 


Care must be exe in analy zing 


time inte td 


tion. A better interpretation of the dé ata shady “Boxe. of the Phil adelphi: 
may be obtained by studying the meas Quartermaster Depot and A. C. Webber y 
of du Pont de Nemours & Co. , Ine., 
corded during a starting with zero provided technical consultation 
strain at the inst: ant of application of — the course of the study. In addition to 
the authors, who participated in the 
by performing tests, as listed in 
‘Table II, F. M. Gavan, B. G. L abbe, 


A. C. Webber, R. Shearer of the BL F 3 
doodrich Researc h c enter, and J. 


‘Relaxation 


relaxation data are ordinarily 
expressed percentage figures of 
values measured at con- 


cree tests, the resulta in- avy nt, of an 


fe , chairman of Subcommittee 27 of — 

elastic equilibrium. An ideal re at AS TM Committee E-1 under whose 

— test would be one in which the ~ ic es this w = was - ‘rformed. oe 


rate at h mater rial at 


‘a 
BO 
OH 
q 
as 
— 
— | 
— 
: method H is similar in principle to Co. Wis 4 
— the specimens are distorted a speci yercentage figures of creep calculated and b. G. Labbe of the University o ia - a 
amount and the degree of recovery = 
= 
method J (shear recovery) the free ‘ 
|] ‘ASTM BULLETIN = October 


Conant. “A ‘Study of Stiffness: 
of Blestomers at Low Tem- 
199, July, 1954 p. 67(TP 145), 

Lab be, “A Study of Hardness 
resting of Elastomers at Low ‘Tem- 


(5) B. G. ‘Labbe W. E. Philips, 
esse me nt for Determining the Re- 

ation and Rees overy of Elastomers,” 

Report 356-S, Class 11, AU-639. 


” ASTM Butietin, No. niversity of 
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.," 3) C.K. Chi atten, “Report of a Study of a Creep and Relaxation of Elastomers, 

at Low Temperatures,” presented at (6) K. ( itten, “ ASTM Stress 
meeting of Subcommittee of ’ Report to Subcommittee 
ASTM Committee E-1 in Atlantic VI of Committee D-11, 

City, N. J., on June29,1955. the Fifty-third Annual Meeting, Am. 

ae Soc. Testing Mats., Atlantic City, 

. J., June 28-30, 1950. (Bib liog- 

on Creep and Relax 


W. S. MacDonald and A. Ushakoft, 
“Instrument for Measuring the Stress 
J 


telaxation of High Polymer Mate-— 


Environment t Fe 


‘er, 


Pur 


t thoughts embankment 


prac tices —whie in the nature of 


N ALMOST twenty 
things must be transient in . character— 


of activity of Committee D-18 on Soils 
for Engineering Purposes, notable prog- 

ress has been made and the committe 
has achieved wide recognition for its 


= . These have been years of 
a oh ploring possibilities, of growing under mediate simple empiric al rules for 
standing, of developing ide as of applications. Along w vith 


-mentals and principles. This hs as re- 
sulted principally from the pressure ex- 


soil testing. The purpose of this paper scientific advances there is a growing, 
is to suggest fundamental ideas, — s neral but incompatible acceptance 
tions, and approaches and to direct and use of broad | generalizations, em- 
toward scientific levels. _piricism, rough approximations, and 

know under- Soil classification has grown out of 

aie sey experience there bas in- idea that it was simpler and more prac 
itably come the sn nD bse at soil tical to group soils into broad gene 
a ena ar ized classes than to identify individua 
difficult to to soils pree isely on the basis of thei 


than ut there is recognizable and determinative chars 
disturbing present situa- teristics. But classification re- 


tion, namely, a tendency to give more mained the most confused aspect of 

emphasis to so- -called practical soil mechanics. _ This confusion is in- 

IS INVITED, either for publication or for | + 

the attention of the author. Address all com- vecause it attempts to put into a single — 
“package” oversimplified conceptions 

refer to the list of appended 


al. 


a Bc neies in ‘present conceptions and herent in the shortcomings and limita- 
& tions of the idea and practical work- 
Ge. NOTE.—DISCUSSION OF THIS PAPER _ ings of classification as applied to soils 
sa munications to ASTM Headquarters, 1916 es 
P cat 
5 Race St., generalizations of both soil char-— 
1 The boldface numbers in parentheses 


BULL 
| 


Akron, Gov. Labs, 
(Bibliogr: uphy on 


presented at 


n of 


than the _ development of funda- conditions without regard 


erted by engineering practice for 


acter and soil performance, 
regard: to controlling conditions 6). 


LETIN 


cability a Tensile 
Apparatus for Use in Low Temper- 
ature Evaluation of Natural and Syn- | 
thetic Elastomers,” Project 4855-34, 
Progress Report 1, Material Labo- 
ratory, New Y Naval Shipyard, 
June ‘12, 19% 53. (Bibliography 
Creep and Relaxation of I ‘lastomers, 
F. S. Conant, G. L. Hall, and W. 
Lyons, “E fiects of Ties 


and Temperature in the Shear Creep | 
ry Jour- 
nal of Applied Physics, Vol. 21, June, 
950, pp. 499-504. ” (Bibliogrs aphy 


on Creep and Rel 
tomers, | Item 34. ) 


Recovery of Elastomers,” 


Soil 


vecepti ance and use of the stand- 
rd test. approach has arisen from the 
belief of many engineers that an ang alo- -— 
gous simple treatme ‘nt of soil testing is a_ 
valid approach, partie ‘ularly in highw 
construction. Re- 

semblance here only superficis al, 

since standard soil testing is predicated — 
on the premise that there is an essenti: 
simplicity and identity of soil responses 

in standard tests and under actual field — 
vironmental influences. 

The emphasis on correla- 
ia and approximations has grown out 
of the idea that soil phenomena are too 
__ variable and complex to permit any 
rational theoretical treatment. ‘Tt 
argued that theoretical 

offer that i is ant 


ance into the 


n 
me. This attitude has te ended to 


set the level of attainment in soil a 
chanics. It should be realized, 

er, that scientific knowledge is a body 
statements of v ary ing de 

certainty. 

| 

Fundamental Ideas and Conceptions 


_ Each new advance in soil mechanics 
should bring about a re-evaluation 
all related aspects. Emphasis should _ 
now be on developing fund: — 
know ledge and and on gret 


at 
— 
| 
7 
— 
— 
Judgment and ctors — 
Note.—Soil is a material unique in character and varying in composition J 
arrangement; thus the testing of soil is not simple operation. Professor Burmi be 
4 Department of Civil Engineering and Engineering Mechanics, Columbia Universi aij 
Ky _ a” has long been concerned with the indiscriminate use of the results of standard soil — & al 
a by many practicing engineers. ASTM Committee D-18 on Soils for Engineering | 
poses has supported this concern and has endorsed the publication of the pertiner 
| 
if | 
| 
acceptance and use of these exe 
j 
— 


a testing. This req requires an appraisal ‘thoughtful and conscientious yan considen a- 
be con- of the controlling conditions in each tion. 
ise ed to keep pace with Situation and an evaluation of their 
&, vances. Attitudes and fluence on soil responses. If the test = Principles of Soil Testing 
are of prime importance are not representative of a | soil 
Ss ) I 0 a 
since they predetermine the adequacy situation, then the measured responses the of 
and quality of judgments and practices, of the soils are certain to be modified ue onal aad and of the arti 
ial @ 
; tion sinee there are no absolute or stand- obtain comparable and representative — 
‘struction of earth- responses of soils for reference sponses, which have valid applic 
tions in predicting field performances. 
ded to previous discussions on. this _The above approach is of the nature What ix uegently needed, os a 
subject(1,3,4), of “simulated service testing” (2), attitude, are “Standards 
the character and responses of — which has demonstrated its practical 
of Controlled Environment Testing 
are variable and com- value and worth to industry.’ ‘This 
7 products o geologica processes idea has been recognized by AS rinciple here involves the conditionin 
a » es 
of the natural environment is a an important present trend. “Some cimen soil test. by 
‘ These resp : Mr. Gordon’s thoughts on simulated 


st and r roducing, as el losel 

ice making (2) are summarised as oring and reproducing, as y 

ad representatively as possible, a “4 

pose d by constructior 1 se ions to to testing soi i 


# 
imposing in sequ the ontrolling 


ce, 

in the influences of the environment sponses influence performances and life, uetion le 
Changes in soil responses are inevitable, the test is more difficult to set up and the 10ds ¢: e 
contrast to the specified uniformity approach is entirely different. The 
of the common structural materials, liability of test results de ~pends on how method of test, which is not 

completely the conditions are known with flexible and permits a wide latitude 
beh: regard to scope and character and how test conditions, but also is capable of 

1e constancy of their properties anc 


_ Closely they can be duplicated. improvement with 
responses. Soils are unusual engineer- _ conditions set up must be reproducible scientific advances. 


ing materials and should not be ex- _ the must The modification of test procedures 

pected to follow the same patterns of plance to actual conditions. The philos- 

structural materials. ophy is not to seek empirical correlations be Lend 

The soil engineer should understan but guidance i ane th lificati ns f 

the in setting up such tests. Because of nut rather that certain modifications o 

ely acter range the complexities involved in programming 
influences, their rela-— 


a ‘tive aie ance, soil susceptibility, and oo ducting the test, it is necessary to guard 
identifiable characteris tics and proper- against a strong tendency to oversimplify 
ties, the kind and degree of modifica-— - the requiré ‘ments, and to end up with a om 
caused by construction of constant-environment test at some aver-— 
tures, and how and to w hat degree — age or severe condition. This procedure 
conditions improv ed. These the environmental variable, and in many a test pro- 
are the major aspects of soil mechanics. eases gives results not to actual cedures” and corresponding “permis- 
They can be established within each service. be sible deviations in test results.” z: This 
person ’s experience and an — unrea liste em- 


test procedures are used to make them ~ rs 


=f he environmental conditions and in con- " more representative of a specific situ- -— 


ation. In many cases these modifica- 
tions may be approach. ih, 
common sense approach. 


influences of environment and ceptions, the use 
imposed conditions upon soil responses. ‘standard soil test procedures, of over- 
vU nfortunately, the results of standard ons classification, and of em- emphasis to the 
- soil tests in their present form, using : piricism without regard to actual con- es fact that soil. tests ghee ‘be made 
single average test procedure for each trolling conditions, cannot now be representative of specific conditions. 
* of test, cannot usually be trans- justified. They adversely introduce The test of “ing ie: 
lated into reliable and significant factors and elements of un- really 


dietions of soil responses. This is a certainty into soil investigations by whether in 
i consequence of the fact that the ahaae<: being unrepresentative in unknown and or cause variations in results. | as 
responses and properties them- the -cut test procedures can be 


an are changed from the original portant and controlling aspects in a pected to be representative, especially — 
Re. “in place” state by the very een ation cannot be clearly recognized — 


where time-de ‘lay phe nomena control 
test conditions used. = properly evaluated. The results responses. Soil is a material which 


_- The controlling influences of the be deficient and even misleading in strongly influenced by natural environ- 

environmental and imposed conditions important aspects, and hence they mental conditions and is equally 
on soil responses are so complex in their not provide adequate bases for judg-— ay fluenced by the artificial conditions im- 

interaction and control that they can ments in soil investigations and for de- posed in a soil test. The purpose of 

be determined and evaluated = = cisions” on design and construction modifications of test procedures is to 

only by soil tests which represent and bring about such changes in soil re 

conditions. sponses in accordance with the 


‘being repre- of “being ative. 
y me ans in each situa-_ and» pro i 


it may be attained in camel " ‘ethics inv avolv ed which should be gi n ns 
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‘a five fundamental steps in making 
wer to spe cific specialized investigations of bearing 
tions that control responses. Judg- values, settlements, and stability of 
factors enter soil testing in pro- foundations and earthworks are: (1) 
gramming, selecting appropriate test subsurface ‘soil explorations 
conditions and modifications, and in and sampling of soils and reliable, 
carrying out soil tests with the required 7 _ Tepresentative and complet te records of 
technical skill and understanding. This conditions encountered; 
approach involves the basic attitudes of rate and complete isalihictane of soil 
consistently seeking to unde rstand and material and natural soil structure to_ 
to interpret more correctly the con- disclose the determinative characte 
las ditions that control, of learning how to _ istics of soils (6,7); - (3) fully representa- 
translate these conditions into” test tive oe to disc lose the 


conditions, and of developing the tech- 
iques for conducting: fully repre: ser that (8- “11) (all 
tive soil tests to meet the re quireme a. examples of responses of soils to such 
of these cone eptions. This is realistic conditions); ; 4) significant ratings of 
soil testing and is a work of discovery soils w ith urd to their potenti: al 
to disclose, evaluate, and bracket the ns favorable and unfavorable aspects and 
or inge of soil character and specific i ptibility, as a basis for interpreting 
trolling environmental influences. _ This and making effective use of soil data — 
imposes the essential requirement of : at R (5, 10,11); and (5) complete evaluations 
least two answers representing prob-— of the influences of inherent conditions, 
able bracketing limits. Averages of a reliable basis for predicting the 
est results can be misleading, bees ause probable actual responses of soils 
they tend to penalize the favorable as- 
pects and to obscure the unfavorable These fundament: il steps in soil in- 


aspects inhe-ent in a situation. Repre- vestigations are intimately interde- 
sentative soil testing does, however, pendent. Each is determinative in all 


involve acceptance of responsibility for i, 


adequacy of results. 
: he basic problem confronting ASTM 


Committee D-18 on Soils for Engineer- the adec juacy the final “Th 


succeeding steps. De ficiencies, igno 
ce fac ‘uncerts uinties any 


ney to treat these interde- 
pendent ste pS as unrelated operation 

those carrying out separated steps sel- 

dom having adequate information fo 


sents ative the conditions that 


appraised properly (1,8). 
_ of results of every soil test or group of — 
should statements on the 


the test which were se- 
eet as representative, so that the 
. tes st data may be properly i 


4 Fundamental Approaches 


whieh is sufficiently useful and = to make the results .of soil investiga-_ 
ame of test but also recom the tendo 
any modifications of test procedures | 
addition, the principal environ- & picture of ed 
. The report 

tions or this essential information on 
the representative character and ade- 

_ The essential pla ce of - testing ge tions for engineering works under these 


ing Purposes is to explore these ideas essential attitude that should now 
vincing to be generally accepted (1, 11). i) tions, as a work of discovery, more re- 
The preparation of an adequate scope is — vealing, reliable, and practically use- 
= essential. It should include not ful. 
mended p e with e on W hat — 
being representative’ means in a 
method of test. It should 
be made only” on the basis of 
making soil responses and test results 
as representative as possible of a par- be « 
mental influences and imposed condi- —_proble invdved. Neo soil testing 
tions that govern soil responses in a should be wallevbelicns without such in- — 
particular method of test should be formation and knowledge. Then, either 
of translating this information 
soil testing procedures and modifica- 
tions must be supplied by those re- 7 
questing the soil tests, with each ac- 
‘. quacy of test results. This is placing 
th soil testing on a properly higher plane 
of ade uacy and value. 
q 
is to disclose and to ev 


and to fit them into a coherent system govern conce ptions and practices is 
_ only statements of the uses and limita-— serious shortcoming in practice is 
convey the fundamental concept that 
ticular situation, re at all partie 
listed and defined, so the it they may be those performing soil tests must be 
into representative soil testing condi- 
7 his share of responsibility for 
The major aspect of soil investiga- 
ASTM: BULL LETIN 


and 


pre 


r 
‘their work. To eliminate the possi- at 
‘bilities of de ficiencies and unre »pre- 


ate the nature aa re elative importance 
of the favorable and unfavorable as-— 
pects inherent in a situation by re pre 
sentative soil testing and ratings 
potenti: al behavior. Full adv: antag 
can be taken of all favorable aspects 
and the unfavorable aspects can be — 
- improved by proper evaluations of the 
nditions that control. _ Foundation 
de sign an be nore losely 
actual e existin, ns. 
and time sec 


for ‘construe tion 
earthworks. 


a 
Thus it would be possible 
to realize high standards of excelle nce 
significant economies the plan-_ 
ning, design, and construction. =| 


_ The most important step for the. 


‘future | in realizing these standards of 


-excelle nce in practice and these practical 
engineering objectives 


“To treat 

real soils under influe neces of essential — 

real and represents itive conditions that 


: 
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Ww ard the dev of nuc er 
for marine propulsion have 


the need for materials that can with-— 
stand sliding contact in pressurized 
water at temperatures of 500 F and 
over. Materials for this applic 
should have: corrosion 
(2) no galling o or seizing te 
(3) low wear. C ‘ontributic 
field would be of value i in the advance 
il steam power plan 
hese material require- 
imulated research pro- 
plore wear and corrosion in 
1eated water. 
wey satisfactory hard Wear- 
_— unt surface was dev eloped at the — 
Foundation that concerned a nitriding 


process for chromium. Nitrided chro-_ 


im was found to demonstrate the most 
satisfactory y wear resistance of a variety 
materials tested for service in 500 


oxygenated water. Its corrosion re- 


sistance was on the of chromium 
St . Apart from this, it is believed 
that chromium nitriding ould be 


of the theories of wear and friction as_ 


and Tabor (2). Theoretic al cons 
tions led to the modifies ation 
chromium to avoid the undesir: able 

of metal- o-metal contact. The 


contacts 


cally. 


romium 


Environment 


indie ate that at least part, of the 


heated-water wear mechanism of elec- 
trodeposited chromium consists of the 

removal of oxidation prod- 
In addition, an interesting com- 


parison of heated-water corrosion was — 


In considering materials for sliding 


in -temperature w 
corrosion is of paramount c -oncern. 
Once corrosion resints ance is established, 
the problems of wear, seizing, and 
obtained for the fourth period ele 
galling may be approached. Sev eral i 
investigators have amassed considerable ‘titanium, vanadium, and chromium. 
ds ata for hes ated water corrosion + = Eac h of these se mete als has a rather | high 
for n. However 
However, it appears that at present, affinity: fe . 
st on resistance tita 
corrosion resist nce can be definitely. be 
e ade e, 
established only tests simul: iting idly 
apl 
environment in question, or by L 


actual service in view of the 1 many 
This 


solubility of 


S, passiv 
te ha films that form under these c 


dinarily give 

materials are 

My In addition, the 
-_drolysis 


rosion re bance ¢ 
possible lems ear, se izing, ‘aa 


of surface oxide films, may heated water are more easily © ap 


ing from direct metal-to-metal contact. 
in heated water are oxygen compounds. Me One approach is to provide a thin 
For example, the wear residue from te ating film having low | shear 
slectrodeposited chromium plate tested ts Tel and corrosion resistance (such 

_ in 500 F water gave an X-ray diffrac tion as Teflon’) at the wear interface. i" This | 


pattern indice ‘ating the pre ence of both was accomplished by im yregnating 


scope of the investigation of wear 


friction in high-temperature water has = 
SHERWOOD W. MCGEE associate 


_ been described recently by Glatter and 


estphal (3). The dev ‘elopment of Foundation, Illinois Institute of Technology, has ‘acted as project 


nitrided chromium at the Foundation 
was a part of the more general i investiga- 

Glatter and Westphal. It is 
additional ussion because its 
potential usefulness in high- -temperature 
water applications. Of the materials 
tested by Glatter and Westphal, nitrided — 
chromium has shown unique perform- 
ance. To the extent of the present — 


test data, this material excelled in low j 


wear and he | corrosion nce. 


NOTE. —DISCUSSION OF THIS PAPE 
Is INVITED, either for publication or for 
the attention of the author. 


8t., Philadelphia 3, Pa 
1 The boldface numbers i in pare ntheses re- 


DuPont de Nemours. 


Address all com- 
munications to ASTM Headquarters, 1916 


2 engineer on the development « of materials to resist wear and corrosion — 


in heated, pressurized water; the investigation of ammonia nividing g 
kL process for titanium; the development of improved metal- bonded 
Bs friction materials for aircraft brakes, now in the — stage; 


ORD H. “SUMP, supervisor, ‘Armour 


esearch Foundation, has, apart from a consistent emphasis on powder — 
etallurgy spent many years in study of wear, sic; summa 
at terials, rod mills, grinding wheels, ec, oe . 
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lead to unexpected attack, and differing proached. Two lines of thought 
electrochemical potentials may stimu- followed in attacking these parts of a) 
ate contact corrosion, the problem, both based on the avoid- 


It is generally observed, however, ance of the catastrophic effects result- 
the corrosion products of metals 


— 

i 4 After materials having sufficient cor- 
4 = 
4 
— | 

— 
— 


4 


ment, using nitrided chromium, 


1.—Typical Piston Cylinder Test Specimens (>< 3.5). 


stainless steel with : a on dispersion. 


The other method tried in this develop- 
was 


intended to avoid true metal-to-metal 


Wear Test High- 


_ Temperature Water 


he simulated wear test or “piston- 
cylinder” test ad: apted by G l: atter 
and W estphi al makes use of two spec 
men components. These consist of : 
Split piston 
Typical piston-cy linder test spec imens 
‘are illustrated in Fig. 1. | The two 
of the split, piston are. forced 
a t the inner eylinder ws alls by 
eons of a calibrated spring separating 
them. During a test, the assembly | 
is contained inside a water-filled auto- 
clave at the required pressure, tempera- 
tare, and oxygen content. — The split 
piston is driven 
from outside the autoclave by 
ae. a shaft passing through a series of 
seals and alignment bearings. 
few the represent: tive wear 
rates, as determined by Glatter and 


Ge 
Ww estphal, are listed in Table a: The 
selection is listed here merely to illus- 
trate the difference of magnitude : 
observed for various material combina- 
tions. Conditions of high, low, and 
wear are illustrates 


and a hollow -ylinder. 


Stellite No. 3-Armco 17-4 (SA) 
Type 304-Type 304 382 


most highly 


‘ 
TABLE | I.—SELECTED RESULTS 
PISTON-CYLINDER WEAR TESTS (3). 


_ All tests performed at 500 F in oxygenated 


water; 


radial load, 3 |b; first item is piston. 


{Weight Loss, 
™ pd lb 
-Nitrided ch romium | 
Bae d chromium. 
_As-plated chromium- nitrided_ 
titanium 
Honed chromium plate-Stellite 
Hone chromium plate-Ken- 
tanium K-151. 
As-pli ated hromium- as-pl: ated 
chromium.......... 
 “Stellite No. 3- itellite No. 3. 
8. Steel Type W -Stellite 


No. 3- Hastelloy 


in reciprocating motion on 


means side 


known thet and Tabor have 


the engaging surfaces 
continue — to move e, old june tions are 
ruptured and new ones formed. The 
formation of junctions is related 


of microscopic roughness on even the 
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results. Some nitrided titanium spec i- 


} 
demonstrated that in many instanc - wear, they would be expec ‘ted to forn 
metallic friction, small fine friable wear particles. It was 
junctions are formed across the friction. 
interface. As 


mir of asperities and some degree 


region asperities, elev ary tempera 
Is may 


pe ‘that will have 
addition to corrosion resistance: 
ittle or no te mdenc ‘y to form> 
welded junctions at asperities. 
Resistance to plowing and s = 
wear particles, 
= ability to allow the 
at might be — 
iding and 
pla ustic flow 


Both nitrided and nitridec 
titanium were considered as test ma- 
terials. Both appeared to offe high 
ye tance in heated water, 
and the requirements for wear and 
performance was indicated, 
also. According to Schwarzkopf (6), a 
the transition metals of the fourth, 
fifth, and sixth groups of the periodic 
table form nitrides that have metallic 
- character and are distinguished by high 
he ardness and thermal stability. It 
found in testing, however, that 
the of hardness | penetration 
obtainable nitrided titanium is 
presently insufficient to give consistent 


gave excellent wear 
j 


in others the shallow nitrided 
as disrupted and galling resulted. 
true particularly when the 


galled nitrided test cylinder. 
depth of hardness penetration 
obtained in nitrided chromium, on the 

‘ther hand, was of sufficient magnitude 
that honing could be performed with 


no loss in wear performance oy 


of Nitrided d Chromium 


urface smoothness. _ Figure 2 illustrates 


WO CO mounds of ‘hromium with 
nitrogen have been listed by Schwarz- 
 CrN, having the cubic 


‘type lattice, and Cr.N, presume 


tures of this type experience 


thought that these characteristics would 
approximate the idealized wear surface 
the application in question. It was 
.. imagined that these properties of the | 
nitrides would be approached in the i 
outer chromium surface layers, there we 
being a gradus ation of properties 
(TP193) 


> 

specimens 

[Several important mechanisms in iia 


unmodified at some 
Previous inv av 
that nitrogen is absor 
nium in the ‘solid state. Ac cord- 
ing to Dupare, Wenger, and Schussele 
_ (7) an “absorption threshold temper 
~ ture” of chromium for nitrogen has been _ 
observed at 1200 F and another at 1380 
F for samples of differing purity. 
Several factors led to the saan of 
 anhy drous ammonia as the experi- 
mental nitriding medium. It was pos- 
sible that the presence of nascent 
the reaction 2NH,; = + 3H, 
at the specimen surface might aid the 
process. But perhaps more important, 
a low dewpoint can be obtained with — 
anhydrous ammonia w hen reasons able 
precautions, such leak tightness 
ia and the maintenance of positive flow, 
are observed. The effects of hydrog 
on the underlying chromium were not 
; "considered to be important at this point. 
For initial experiment: al purposes, — 
-melted electrolytic chromium speci-_ 
mens were prepared. Electrolytic 
‘thromium “gr: inules were e outgassed 
according to the method described by i 
Potter and Lukens (8). Are melting 
was performed under a partial pressure 
of argon using a nonconsumable tung- ere 
—sten electrode. The initial 
treatment was found necessary 
obtain sound arc-melted ingots. | 
A time-and-temperature cycle 
produce adequate case depth using an 
de Electroly tic chro- 
1 by Ts in; were 


2. Nitrided ‘Titanium Test 3 diam. 


_—Typical Nitrided Arc-Melt 
Microstructure (Unetched) quently nitrided without spalling. 


treated in 1 flowing ammonia at increas- 


_ ing temperatures for 12-hr periods above — 
z 1000 F. Maximum file hardness with- 
severe cracking or distortion was 
- obtained at 1650 F under these condi- 
tions. To gain adequate depth in the 
nitrided- case, increasing periods of 
Le time for the treatment at nea F were — 
then explored. In this way, a a treat- 
ment to produce a hard case depth of 
approximately 0.006 in. on electrolytic 
chromium was developed. This treat- 
ment consisted holding spec imens 


t 16: 50 F in flowing 


rst spec imens were 
_ this treatment. Figure 3° shows 
typical nitrided case structure de- 
veloped on electrolytic are- anelted 
cia! chromium by the 96-hr treatment at — 
In ‘subsequent test speci-— 
mens, the following conditions we 


established: 


‘itriding chamber 
a in. inside diameter smooth bore 
Vycor tube. 
Dewpoint of exit gases from nitrid- 
_ ing chamber (—40 to —45 C). | 
yo Dissociation values after 69 to 70 
hr of 86 to 96 per cent. (Deter-— 
mined by titration of residual NH3.) 
@ NH; flow rate: 16 ce per sec 
_ The adaptation of nitrided chromium 


wearing surfaces to modified | core 


structures was investigated. Combi- 
nations which offer promise are: 
plated stainless steel, diffusion 
to the plated surface before 
2 


Nitrided powder metal 


the as-plated condition gave 

was accomplished, an erratic spalling 
was present. To correct the 

spalling tendency, a diffusion bonding 

treatment "was undertaken. reat- 
nents in dry hydrogen and 
vacuum at 2000 proved to be in- 


adequ: ite to bond hromium plate 


enough to correct spalling. 


3 However, a 4-hr treatment at 2400 F 


under dry hydrogen did prove adequate. 
Several types of austenitic 
steels including the precipitation 


ening gt rades have been chromium- 


plated, diffusion-bonded, and 


One of a series of bend test speci- 
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‘Fig. +5.—Five-mil Plate on 
302 Stainless Steel 


‘Fig. Although cracking occurs on 


- bending of nitrided chromium plate, the 
hard layer i still adherent CX 5). 


in to judge the 
of adherence of nitrided chro- 

nium plate is shown in Fig. 4. The most 

satisfactory results were obtained «vith 

plate thicknesses of 0.003 to 0.005 in. alee 

Progressive changes in ‘microstruc- 

ture, as they accompany the diffusion- 
bonding and nitriding treatment, 
illustrated in Figs. 5, "6, and 7. It 

of interest to note in Fig. 7, that the : 

advanei ing region of hardness penetra- 

tion follows: closely original high- 
region and appears to 
- counter a barrier in the vicinity of the =. 

old chromium-stainless steel interface. 

_It would be expected that the mobility 

be lessened in the more complex inter- 

nickel, and other elements in mino fu 7.— 
amounts all are present. 

Major effort had been placed upon orous was 
preparation of nitrided arc-melted compacting anne: —60 + 100 mesh 
chromium and diffusion-bonded nitrided powder at 35 tons per square inch and 
; _ chromium plate for testing in 500 F sintering’ the briquets for 1 hr at 

water. The ammonia nitriding process 2400 F in hydrogen. The av wanes den- 

was applied also to chromium specimens 
= by powder metallurgy tech- 
~ niques and to pack chromized austenitic — 
st: ainless steel spec ‘imens. 
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sity of the sintered compacts was 70 | 


T he ‘hromium Ww ere ni- 


Prats 0 on 


Diffusion — Chromium Plate After seins (Unetched) (x 150). 


me procedure a for 
~ chromium (96 hr at 1650 F in anhydrous a 7 
5. ammonia flowing at 16 cu cm per sec). | 
The microstructure of the nitrided 
powder metal chromium appeared to 
consist of two phases. The phase 
having rounded contours and being 


es was presumably high in nitro- 


a e — 
— 
g 
— — 


Fi 
) Fig. 9 9.- 


hes been made to apt Squire, and R. Westphal conducted 
several fundamental i = the tests at Westinghouse — 


the surface ris depth of case is sliding contact in heated oxygenated 


excess of what would be required te 
most practical purposes. useful 
nitrided case, havi ing wear and corrosion 


— the surface characteristics: (2) F. P. Bowden and D. Tabor, 
pe porous powder metal chro- Lice riction and Lubrication of Sol 
in ammonia. vironment as opposed to corrosion — 


rater. As a result of these efforts, 


it may be proposed that one class of (1) R. Holm, “Blectic | Contac Hugo 


Ma ste Ope sted in High 


September, 1954. Ka 
consisted ‘of 100-mesh electroly tic ‘to gross seizure. C. R. Breden, 


chromium containing 10 weight per cent Junctions at asperities, if formed, Robinson, A. Roebuck, V. 
mesh alumina to prevent agglomera- would be fragmented readily. 4% Saitta, and C. C. Scott, “Wate 
3 during the treatment. Figure Corrosion of Structural Materials,’’ 
illustrates the of Nitrided chromium wear surfaces Report No. ANL-4519, Argonne 
type 304 st 3s steel after this means of securing these Li aboratory, July, 1951. 
treatment; of chromium (S) U. R. Evans, ‘ “Metallic 
diffusion of. about 0.020 in. is indicated Passivity and Protection,’ Longm: 


(6) P. Se shwa zkopf and R. Kieffer, “Re- 
‘A After nitriding with ammonia for 96 nitriding process for chromium and” be fractory Har: 1 Metals,” M emillan, 


hr at 1650 F, a deep case was developed — chromized surfaces is felt to offer gre: — New York, 195: Pir ee i ‘ 
ty on the chromized stainless steel (Fig. 9). a promise toward prov iding improv ed (7) L. Dupare, P. Wenger, and — W. f 
It is assumed that the nitriding time materials for heated-water service or. Schussele, “Nitroge nation of Chro- 
be shorten permit the use any similar condition where mium,’’ Helv. Acta., Vol. 13, 
of thinner cases. The general case lubrication exists. 917-29 (1930), 
hardness averagec 750 ickers Hard- 
Acknowledgment: “Hydrogen Content of Electrolytic 
: Chromium and Its Removal,’’ Ameri- 
with the original body hardness of 250 he vuthors wish to express the jan Metallurgical 
_ Vickers Hardness Number (100-g load). 4 appreciation to the Atomic Energy Ps. 


Engineers, Institute -Metals 
On a basis of hardness alone, the | Commission who sponsored this work Metals Technology, Vol. 15, No. 


-chromized material was inferior to the through the W estinghouse Atomic Technical Publication No, 2312, 
m plate after nitriding. Power er Division unde Subcontract 14- 


materials to fulfill this’ requirement Gebe Ts Forlag, Swede n, 
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"By Earle AR Ryder and Gil 


runt the field where This information will not be gained from tests of complete engines and mustbe 
have adequate data for design pur- secured from bench tests of various kinds. TI authors a small- scale 


Ball bearing life has always been comparative test for materials. 

1 or more), but for aircraft use it is not 

the scatter but the minimum life that sity. tom 
6. Effect it vise toward each other, _with 

counts. Effort must, therefore, be con- ad 


centrated on raising this minimum, 


improvement. in mate rials offers far 
~ more chance of gain th an do other fac- Py: 


In usage the bearing manufacturers tests, 


onsider the mean life, or the load giv ing Test Methods I 000. 
10 per cent of failures, to the extent of Tt can be argued that only the engine | 000 stress cycles per hour —— on ee 


neglecting work on raising the minimum es the final answer on materials, but 
life, or what is the same thing, eliminat-. 


it is impossible to do any syste matic addition the rapid 
ing the poorest bearings before they ar ~ fatigue testing of materials in engines be of cycles, the test ball is easily changed. a : 


shipped to customers. Some test results cause not enough such tests can be run. he W hen a fresh ball i is insts alled, the cage ; 
that have been published indicate that 2 Similarly, the testing of complete bear- Pat 
large | gains are possible through better 


is 
> 
ings is not a good answer because it con- rac 
rol of the m: aterials for balls and on the large roller this 


t sumes a great deal of time and intro- about nine tests are per of 
However, Oo cope with the duces a lot of factors besides the ma- 


loads and high spee ds in jet e terials used. or the direct comparison 
gine bearings, a great deal more informa- of materials ‘and lubricants, small-scale 
tion is nee ded on such subjects as the bench tests should be used. There are 

following: number of such tests available. 
Fatigue properties of ate Roller machines of the Amsler or 


materials. (The conventional 52100 type have been used, but 
steel is being partly replaced by high- 


a the authors are not aware of any me 
__ speed tool steels such as M-1, M-2, M- — from these machines that war apply ¢ to 


2. Fatigue properties at elevated 


temperature, particularly in the 400 are positionsd” in ge | 

Relation of elastic limit to en-  ¢liminates the centrifugal force of the EARLE A. engine con- 
ne e, for rolling contact. balls. Anothe rT ig using a single ball has sultant, has in this field since 
a . Effect of trace elements or resid- Es been developed by Macks at Nations a and in 1946 was SAE aircraft engine vice- 

uals. (Preliminary tests have shown a_ Advisory Committee for Aeronautics in president. He was co- of the 
oe big improvement in life concurrent Fond ith _ which an air jet is used to drive a ball at 
holding residual elements to | 
holding residual eleme ; ow -con- high speed inside a cylindrical steel cup. 
motion of the ball causes centrifugal 


foree which is the loading force. Several GILBERT c BARNES has 


of these machines are in operation. | at Pratt & Whitney Aijircraft since 1937 
AA or ¢ single bs ty of neering assignments in- 
NOTE.—DISCUSSION OF THIS PAPE he — and simpler single ball test in a variety of engineering g 


_ IS INVITED, either for publication or for rig developed by G. C. Barnes of Pratt & eluding chief of materials developmen 
the attention of the Aa dress all com- Whitne Aire raft is shown schem: atically and Project engineer. He 
munications to AS’ eadquarters, 
Race St., Philadelphia 3, Pa. eet nda in Fig. 1. The Barnes machine uses a 
Gilbert C. Barnes and Earle A. ‘Ryder, single bail as a specimen and the ball is Hastford Conn., 
“A Look at Some Turbine Bearing Prob- positioned by a bronze cage | between two. fessor of mechanics at the Rensselaer Poly. et 
lems,” Soc. Automotive Engrs., Preprint No. 
Jan. rote essed technic Ir Institute, Hartford Graduate Center. 


A Rapid Fatigue Test for Rolling Contact Materials 
q — 
= 
ress corrosion may be a factor.) has two flats ground on its poles to 4 
— 
4 
: 
— 
a 
1 
— 
— 
Rit 


Test Boll 
and 


— rollers ies a fresh track each time. 


2 he load on the ball can be raised to 

high values for making short-time tests if - he abscissa shows the load on the ball 
the ordinate shows the percentage 
Oil ean be supplied to the test ball by _ of the total lot which had failed at each — not been found. 


desired. 


= squirts in any desired manner. By using 
heated oil and circulating enough of it, 
4a the working parts of the machine can be — 
raised to a temperature of 250 or 300 F. 
higher temperatures it might be de- 
sirable to build a modification of the 
‘machine with overhung drums so that 
test ball and drums could be remote 
from the bearings. This 


the an ‘the hen arings.? 


are shown in Fig. 2. Each 
5 e relates to a single lot of balls of one 


Aer Detailed drawing showing the lay out of ‘at 


Ball Fatigue Machine may 


sec ured Re 
the author. 


arings. 


ow 


Voouum Melt 

S 52100 (12 
AE- 


100 200 300 400 500 600 700 800 


Ball Load, Ib 


Fig. 2.Typical Test Results from Three 
Kinds of Material. 


and 19 of the 


oasis 53 be ills of | 5 AE 52100 steel. 


Joad. These tests were made by starting 
iB at 250 lb and adding 25 lb loads every — 
_ four million cycles, that is to say, ev a, 
half hour. In each case, some balls had — 


load of 700 Ib was reac hed. The sh ape 
of the curves, indicating no failures 
positive loads, is strong evidence for ‘the — 
existence of a fatigue limit in the ma terial — 
contrary to the ge nerally hel 
those who test quantities of “complet te 


as Results of tests of 12 balls of SAE- 


not failed by the time the maximum — we 


Eight of the 53 balls 


25 balls ran to the 


been produced which poor re- 
sults both in specimen form and in shape 
of complete bearings. The solution of _ 


the vacuum melting proble m has as | yet 


is desirable that information on the 


ts listed previously be obtained as 
soon as possible and without attempts to _ 
 gplit hairs. For this purpose, a simpli- 

fied test of the kind described should be- 
most useful as progressive loading of the 
Specimens has considerable advantage. 
is possible to correct data obtained in 
progressive loading tests to make them 


view of | comparable to those obtained by conv en-— 


tional methods of fatigue testing. How-_ 

ever, when one is looking for general 
- answers and merely trying to detect bi 

difler srences, this is hardly necessary. 


100 vacuum me It steel show no fail- ae: It is hoped that someone will soon set | 


Bp at 700 Ib (Fig. 2). It is felt tk 


_ known that many vacuum heats have 
4 


at ou up a battery of test machines of the 


24 "this illustrates the great. possibilities i in = simplest kind to obtain comparative re- 
ewes improvements. It is well sults on the metals and lubricants from 
_ which a selection has to be made. _ 
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Radioactive T 


By Sig 


igmu nd | 


HE of a eriti- 


ated (CA D) cannot be 
presently used nondestructive 
p fluoroscopic inspection methods be- 


ing the pin. he M5 and M 
actuated devices contain a cadmium 
plated, copper shear pin, Lin. in length 
a 3. in. - in diameter, housed in a 
steel head. A sunilar type but 
approximately 2 in. in length and 
in. in diameter, is in the 
thruster (Fig. 1). 
A number of | prelimin nary 
a indicated that radiation from ra 
» ae active mater ials can be used as a marker 
for determining the presence or 
7 of a part, or the position (“‘safe’’ 
“firing’”’) of a contact switch in 
embled item, such as the arming ‘ 
echanism of an electronic fuze. This” 
application of rs adioisotopes may 
termed “physical tracing” since 
radiation emitted from the radioactive | 
“tag” is used only to indicate the loca- 
tion of the marked item 
_ Whitehouse and Putman (5) 
‘mavined the uses of radioisotopes as 
markers for the following purposes: 
Joeation of missiles after test firing, the 
following of moving parts of enclosed __ 
mae chinery, and for level indicators in 


sealed tanks. Tomes and Brian (4) ter E 


followed the movements of beetles below 
the ground with 5 yg of radium sulfate 
attached to their bodies. Ammason 
et al (1) used cobalt-60 in the body of 
wireworms to trace their movements in a 


the soil and : also to record the depth of ie 


penetration in the ground by the — 
observ ved a attenuation of the gamma radi- ’ 
choice of the radioisotope for 
labeling or marking the critical part 
de spends on (a) the type and thickness _ 
© of metal which the radiation from the eg 
=: labeled part must penetrate and 
the length of time after assembly 
the nondestruc tive inspec tion 


OF THIS PAPER | 
IS INVITED, either for publication or for — 
the attention of the author. Address all com- 
munications to ASTM Bendquarter rs, ‘1916 
Race St., Philadelphia 3, Pa. 
1The boldface numbers in parentheses 
refer to the list of references appended to 
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f Fig. 1 —Shear Pins and Steel Casings Through Which Radiation “Must Pass. 


research with radiosctive since "1945. He is a member of 
ASTM Committee E-10 on Radioisotopes and as Effects. ws 


hes 
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Nuclear Co., = ky. of the | M 
ye performed this work at the Frankford Arenal wil whil. 
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IN, 


— 


H ARACTE RIST iG RADIOISOTOPES AS. 


STING. 


equirement and with varying half- lives Energy of Radiation, Mev 
Cost per me 


the gamma emitters (Table 
a available, silver-110 was chosen 
as the radioisotope best suited for tag- % Antimony-12 
ging the shear pins. This the 70. 
oft a uniform and adherent coating on the 1374. 2.6 min 
copper pin by simple chemical displace- 
ment, (b) plating to completion at the Lanthanum-140......, 40.0 
entrations recommended so that oryllium-7 Be days 
there is no problem of disposing of the 
spent radioactive plating solution, 3.0 days 
no interference with the electrodeposi- 1440 
tion of cadmium, (d) form: ition of |Praseodymium-144. 
110 on decay (e) emission of 
ame radiation of sufficient intensity 
to permit thicknesses of the steel head Lae 
to 1 in. or more and a he {E Suropium-152/ 
(270 days) such that the pins can be Europium-154 
prepared several months in advance, 
yet the activity used will be reduced Hafnium-181 


Lanthanum-140...... 40 hr 
Processed silver-1 10 of high | specific Mercury-203........ 43.5 5 


rity was obtained from the Oak Molybdenum-99.....| 2.9 days 
‘tive silver is prov ided dissolved 3 0 days 
in nitric acid it is only necessary to dilute 0 days 
otassium-42........ 2.4 hr 
it in order to prepare an appropriate Praseodymium-142... 18.9 hr 
stock solution. Howev er, it was 1590 yr 
liter 1enium- 186.. 8 87 days 
to prevent significant adsorption — of 106 
_ silver ions on the glass and poly ethy lene —- Seandium~46 
A pla ating solution ¢ -ontaining Sodium-24.......... 
(microcurie) per ml of silver-110 and 
10~* moles per liter of sodium cyanide 
was used. This solution has a silver Zine-65... 
concentration of 5 X 10°* to 10° 
moles per liter. One milliliter 
the stock solution is used for each pin of short and long liv 
to provide an activity of 0.01 ue per * Positrons. 


mos 


Cs 


ww 


a 
15 


KK 


12 ml 1 for the transition, Sold as a mixture. 
pin, an ml are used for the higher 
activity of 0.02 ue per pin. The pins 


plated for 45 min by chemical 


plating solution contained in 16 The shear | pins which 
and d Plating P oz (1- -pint) polyethylene bottles are currently used have a chromate- 
uniform and deposit of measuring approximately 3 in. across sealed, cadmium plate over the copper. 
depends significantly upon the the base, 7 ~The cadmium coating applied to 
preparation of the copper pins for plat-— agitate the } pins in solution on reduce the possibility of e themical 
ing. The followi ing rotary- type shaker at 160 rpm dur- between the copper pins and 
satisfactory : 45 min plating by simple steel housing. ‘Since the plating of 
chemic ‘al displacement, silver on the copper pin does not remove 
(a) rinse the pins in ac anddry, decant the spent solution the possibility of corrosion, it was 
, (b) place pins in boiling alkaline ¢ leaner _(h) rinse the pins in the bottle four decided to put a cadmium coating over 
for 10 times by adding tap water for each’ the radiosilver labeled. pins. The cad- 
(c) rinse with tap water, rinse, and plate serves the additional pur- 
(d) place pins for 10 min in boiling 0. Le oe drain the pins and let them air dry pose of covering the r: adioactive surface vi 
NaC to prevent rub-off of radioactiv 


| 

0.5 | 2.37 | 0.12) 
048 (1.02 0.16) 0.54 

— 1.32 | 2.26 | 0.09 | 7500 
0.47 | | 0.55] 1.31 
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0 0.50 

— 0 

— 30 

; 
— 00 | 
— 0 
&g 
4 

) 

— 

— 

| 
if 
| 
i 


‘need no addi 
ing. The cadmium can be electro- ing i 
as Catapul it | Thruster 
ft) over the extremely small Catapult Thruster Catapu | 


amount of silver to form, in less than 2, b 
min, a bright coating (approxi = ETE 
mately 0.0002 in. thick) that will with- 
stand a 15-sec chromic acid supple- 2 
mentary dip. hi is required to to passi- N : 29 


y 


‘Ten pins each for the catapult and i9 
the thruster were prepared according Ne | 
to the procedure described. Five of : 2 
were labeled with 0.01 ye of radio- 
an per pin and five with 0.02 ue per 
pin The radioactivity of the pes was ~ 
determined individually after applica-— 
tion of the silver-110 and the cadmium ny 
coating, resvectively, in order to deter- 
the variation in _ radioactivity IPE TESTS FROM SHEAR. PINS LABE 
counter was used with no absorber per mint 
results are shown in’ it 
a 
some 


the ca 
he cad- 


mium cog ating de creased the n n 
radioactivity up to 33 per cent 


Wipe e Tests 


the er and the pl: ting = 
order to indicate the ease of removal 
of radioactivity to be expected 
ling. as making these tests 
: e piec e of filter paper 
_ No. 3), almost the length of a she 
moistened with “distilled water 
3 _ @ Activities listed in this table are in counts per min above background. The bac kground for Ps j 


s 20 co 

ig Values based on total counts of 1000. 

were straightened, plac red on aluminum ‘ For 
planchets, and ith a M deposit, 8 3 inspection 


counter (Tabie ITT). resulted in no rub-off except in “one” essential to make an accurate count 
The catapult pins with 0.01 instance (Table III). The wipe test of the radioactivity emitted from 
Tha pe silver-110 per pin and not protected — measurements of the cadmium- plated - assembled item; it is only necessary that 

ie: with a cadmium ¢ oating gave wipe radioactive shear pins were made within the instrument show a signific ant defle 
tests of 1 to7 counts per min above a week after the cadmium plating. .< tion indicating the presence of radio- 
heckground (20 counts per min), while Since there is a possibility of some activity beyond normal backg sround. 
wipe tests from pins plated with 0.02 _ off of radioactivity, it is suggested that _ Two scintillation counters ay ar 
ue silver-110 had 8 to 14 counts per min rubber gloves or finger protectors be % to rate meters and a G-M survey instru- 


above background. However, the in handling the radioactive shear ment were evaluated as radiation detec- 
thruster pins gave higher values in the pins. tion methods for the radioactive pins 


ests, that is, 6 to 12 counts per min for in the assembled items. The first 

m 
the 0.01 ye group and 17 to 36 counts — Detection of Shear Pins in Assembled 


setup listed i in T ables IV and V consisted 
per min for the 0.02 , ue group. It Cartridge A tuated Devices and 


of a scintillation detector with an RCA 
appears that the more active coating 5819 photomultiplier tube and 
radioactive silver on the smaller shielded 1-in. thallium-activated Nal 
thruster pins is not as adherent a as on. crystal. The scintillation detector had 
the larger catapult pins. It is pos-— “were place in “the catapult the variable gain amplifier which was set 
sible that a thicker and less adherent y, for measure- " to give optimum operating a ie 
i three r: ia- _ties for th the radiation. The 
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counter was toa in \BLE IV.—RADIATION EMITTED FROM R-110 LA SHEAR PINS 
meter, receiv ing pulses from a scaler. _ IN ASSEMBLED CARTRIDGE ACTUATED DEVICES AS MEASURED AT 2 POSI .. 


the time constant of the rate meter tape Scintillation Detector + Rate Meter, Ss G- -M mechs Meter . 


The second radiation detection __Deteetor No.1 | Detector No.2 | _—Detector No. 3 
Ment used was a scintillation At At 1 in. At 1 in. | At Surface |" At 1 Lin. 


with an RCA No. 6199 photomultiplier 
tube and a shielded 1-in. thallium-ac ti- 
vated Nal crystal. The counter was 2000) 
“connected to an count rate To. 7600 | 2950 
9 Jo. 3100 | 2000 
meter (Fig. 2) and operated at 1100 v. 7500 3000 2750 1900 
The third radiation detection 7700 | 3200 2750, 2050 
‘ment used was a portable beta-gamma Average 3030: (2710 | ). 08 
count rate meter. A G-M counter Standard deviation. 1400 
having ing a glass window thickness of 35 of average 
was used as the sensing element with - : 


activity emitted were aken at the sur- No.2.... §000 
face and at a distance of 1 in. from the ong ib on 5200 2700 — 


‘Background 400° (0.015 | 


5200 2650 


The results (Tables IV and V) show 14 560 | 5140 4010 
that the first scintillation counterzate deviation. $20 50 
meter was slightly more sensitive to the i 


the silver-1 10 than Ge other two instru- 


a reading i in counts per min of 18 


background was obtained with the 0.02 E V—-RADIATION EMITTED FROM SILVER-110 LABE LED THRUSTE R- 
pe pins and 9 times background with the rn SHEAR PINS IN ASSEMBLED CARTRIDGE ACTUATED DEVIC ES AS MEASURED — 


0.01 we pins. The other two: counting 2 POSITIONS WITH 3 COUNTING DEVICES. 


systems were less efficient and gav e 


| Seintillation Detector + Rate Meter, os G-M Survey Meter, | 
ratios of radiation emitted by eounts permin merperbr 
pins versus background. The ‘three 


of their ailability in Frankford 


4 
Arsenal. is believ ed, however, that 


able or be developed whie h would N x 0. 8 
s are 1 ackKgrounc a fa 7 


t response to radiation and vw a 
7 000 


14 100 


At Surface, At lin. | At Surface | At 1 in. | At Surface Atl Jin. 


0.13 0.07 

0.13 | 0.07 
13 0.07 
| 06 
12 _~«20.07 


radiation detection instrumentation Standard deviation. 490 

number of types of instrument with | 5:1 


aried sensing elements is available for — - @ Maximum activity obtained by plating to complet on 
he measurement of nuclear radiations. a ly one thruster shear pin labeled with 0.01 ye silv: 


- ‘me used for the measurement of the high initial cost. Although the G-M lai of the presence of the shear — 
radiation emitted — from the catapults counter may have many disadvantages, pins in the CAD units. It is important 


advantages in the use of | scintillation — gamma radiation, its low initial cost,and such a scale range that a maximum | 
counters are their extreme speed of the simple recording circuit it requires CAD of the needle will occur when 


= 


operation (400° times as great as G-M __— make it the most widely used sensing | ‘the CAD unit with the radioactive — 

counters) their high efficiency in element i in radiation counters. Shear pin is brought in to 

the detection of gamma radiation (50 __ The results shown in Tables IV and V_ __ sensing element. ie | 

times as sensitive as G-M counters). indie: ate that both the G-M and the the basis of advan- 

The disadv of coun- scintillation sensing elements the tages of se intillati on counters and the 
three used obt study, it is 


ith radioactive shear pins. The being its high insensitiv ity to the rate meter used should have 


— 
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rec that the following instru- 


mentation and ‘procedure be adopted 


for the inspection of the CAD unite 


the presence of the shear pins: et. 


ee The cata pult or thruster should 
be placed a distance of 1 in. from a 
scintillation” counter sensing element 
_ (Fig. 2). The rate meter will record | 


ak 


_ close to bac kground when the mete 


exceeds 4 in. 
2. The scintillation detector 


time constant of 2.5 or less sec. Pe ms 


5. The scale on the rate meter 
‘should be calibrated so as to read 


absence of shear pin (approximately 


background radiation) or presence of 
Ff 


 & pin (minimum radiation above 
background which indicates presence 
of sh 

of shear pin). If desired, an automatic 
procedure could be 


The radiation detector needle on we 
scale of the rate meter should show 
large deflection in the presence of the — 
AD unit with the radioactive pins. 


_ market if they should become surplus. 


2.—Scintillation Counter-Rate Meter (No. 2) Used i in the Nondestructive Inapectic 
Assembled M5 Catapult for Presence Pin. 


It was th: it firm con- “tion of catapults for critic al part: 
trols be established to as ssure that the be used with slight modification f 
radioactive pins do not reach the open | the inspection of other ordnance items a 
Further work is contemplated to evalu-— 
The radioactive shear pins after six ate other radioisotopes (especially, short. 
assembled 
The use of the radioactive shear pins — pe ee 


years would be dee: ay ed down to back- _ lived emitters) as radiation markers for 


seen in the use the radionetive shear 


tests. 


is so small that the unit 
Pls: _as to the presence of radioactive silver 


geon General, Army Environmental 
Health Laboratory, 


3 the plating process, utilizing cadmium 
to plate over the radioactive silver, 
factors which assure minimal exposure 

under the most reme- 


Also, a exposure to radio- 


opinion. It is also their opinion that 


board container and four such packages 
are placed in a wooden box, 50 by 1 
by 94 in. The maximum radioactivity 


taining the four assembled CAD items © 
is 0.045 mr when measured with a G-M 
beta-gamma survey instrument. With 
an ionization type survey instrument, 
“Cutie Pie,’ no radioactivity abov 
background was obtained. In storing 
600 wooden maximum num- 


= 


= ithout marking is authorized, prov ided 


is not considered necessary. The Sur-— 


concurs 


the short half-life of the silver-110 and be done by trained shop 
As described in this report, the radio-— ; 

exceed 1 ue per bottle. 


extreme conditions of — would plate fifty 0.02 we pins or one 


the container is 1.5 mr per hr at the 
activity will be encountered in the ship- surface and is considered safe for the 


and stor: age of the CAD units. short ‘periods of handling, since the 
Each CAD unit is placed in a vcard 


ey ye plating has been completed the 


4 supernatant liquid can be 
at the surface of the wooden box a “<> 


ia The authors acknow the sugges 
tions of G. F ce R. Wick, L. oie 
Teitell, Inglis of Frankford 

7 Arsenal, and 7 Blum, formerly of the | 

It is that the National Bureau of Standards. 

plating solutions be prepared by per- The views expressed by the author 

sonnel familiar with the tec hniques of are their own and do not necessarily — 

“headline radioisotopes. The plating represent the views the Defense 


activ ity of the plating solution would not — 
This 
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hundred 0.01 ye pins. Re idiation from 


total body ‘exposure permitted is 


disposed of 
in the public sewage if it shows no 
radioactivity abov a 


any residual radioactivity on 
zine dust. 

The pli ited 0.02 0.01 pe 
should be in shielded boxes" or 


Non- 


— 
| 
— | 
if 
a 
— 
CAD units each, no appreci- radioactivity at the assembly line will 
able increase in the measured radio- 
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Improved 


tio 


> METHOD of improved 
accuracy and “precision has been de- 
veloped for measuring tensile 
of polyethylene resins. The standard 


cent with the old procedure to +6 per 
cent with the new one. With this new — 


ur 
se in. 
2 nship 


ensi 


4 


ure for 
Ste udying th eM 
for F lyethy Res 


H. ‘Adems and R. H. Supnik 


ams an Fl. Supni 


The standard of tensile modulus determination 
been imp d from (£12 per cent to 46 per cent. Using 
7 this improved technique, it is shown that modulus is a linear 


function of density for commercially available high- “pressure 


polyethylene resins. 


A 


Resins 


rove 


method, tensile modulus was shown to 
increase continually for the first few 


days after the sample is molded sd 
modulus was show nto bea linear —_ 


This paper the 
_ ment of the improved method and then’ 
dise usses the use of this technique to ze 

correlate modulus with 
time after molding. 

Development of Improved 


ow ith the “method in use when this 

study was undertaken test results were 

unreliable and inadequate »s shown not ve 
poor reproducibility. within 

and between operators but 

by lack of correlation with crystallinity. 
Richards had reported that modulus 
was a direct function of crystallinity 
(1),! and since density is a measure of 
crystallinity, at least to a first approxi-— 
‘mation modulus should also be a direct — 
The modulus | test procedure was, 
therefore, analyzed in detail. Accord-_ 
ing to ASTM Method D 882? tensile 
modulus is determined by drawing the 


tangent to the initial portion of the 


‘A 


load-elongation curve obtained with a Ps, 
constant rate of jaw separation. © The 
Instron tension testing machine w as 
_ used with a crosshead rate of 5 in. per — 
- min and a chart magnification of 4 to 1 
A typical curve obtained under those 


conditions a sample is shown 


in Fig. 1. 


—DISCUSSION OF THIS PAPEL 
IS INVITED, either for publication or for 
_ the attention of the author. Address all com- 

_ munications to ASTM Headquarters, 

, Philadelphia 3, Pa. 

Presented at M D- 20 Meeting 


1955 Book of ASTM Standards, Part 6, p. 


en, consi 


As can be se lerable error can 
introduced in dr: awing the initial | 
ngent to the curve. fi The slope of the 
urve changes continuously, and the 
ocation of the tangent, the refore, isa 
natter of judgment. Also, the slope _ 
is so steep that a small error in strain 
results in a large error in modulus. Le 
To eliminate these sources of error, 
tests were run w ith v arious combina- as 
— tions of crosshead speed and chart speed. 
A set of conditions was sought which 
would give a curve with an initial | 
a pened line portion so that the initial 
tangent could be drawn with greater 
a lower slope of this 


tan, 
eu 

Io 

I 


8 
x Crosshead Speed =5in. per min 
Chart Speed = 20 in per 
Full Scale Load = 
Specimen Size: 0.5 in. 
Sample Compression Molded, 


by 0.020 in. Thick © 


units 
1.—Load- Elongation Curve of 
Pressure Polyethylene Obtained on the 
_ Instron Tension Testing Machine. ’ 


the line. . Carey had 
that initial tangent modulus could be 
me ained by plotting the logarithm of the 
secant modulus various s 
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Crosshead:0 O.! in. per min 
Chart: O.1 in. per min 
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Tensile Modulus ,psi, | 


30 40 50 60 70 8 
at 23C, per cu cn 


Fg. Modulus versus us Density 


Resins. 


must be made after an identical condi-— 
tioning period. All specimens were, 


rsus strain trapolating the 
tre line obtained | to zero strain (2). 


speed and chart speed was a curve ob-— 
tained with an initial str: 1ight-line 
tion. The best results were obtained 
with a crosshead speed of 0.1 in. per 
min and a chart speed of 1 in. per min. 
At this speed, the curve sloped off more 
gradually, and the extr: spolated modulus 
appeared most reproducible. his was 
the only speed at which log modulus _ 
versus strain approached a straight line. 
At higher crosshead speeds, the plot w 


a curve or two. ‘stre aight lines. 


Apparent at Lower head 


Speed 
A series of resins of various densities | 


was run at 0.1 in. per min. The densi- — 
ties of these samples had been deter 
mined 24 hr after the samples | were 
molded. The samples were pl: aced in 
the standard ASTM atmosphere room 
(23 C, 50 per cent relative humid- 
 » for several days there: ifter. The | 
Wi extrapolated tensile modulus was plot- 


ted versus density as shown in Fig. 2. 
The modulus appeared to be a linear 
-fune tion of density, possibly a 
steeper slope among the B type resins 
alone. (Type B resins were Monsanto 
“bility from. specimens of “the same 
ae slab was good. Since modulus _ 
ow as expected to increase as crystallinity — 
or density increased, 1 as 
Crystallinity versus Time Molding 
As a check « on the 
ship of modulus to » den nsity, slabs son 
molded from the same resins and the 
modulus, was determined again, this 
time 24 hr after molding. — 
were lower by about 4000. These sam- 
ples were not conditioned as as the 
; previous set, and their lower # values 
were to low er det of 


observed relation- 


lish change of density with 


Sources of Variability 


24 hr (at 23 C and 50 per cent rltive 


humidity) before being tested. Thus, 


‘sessed the importance of these factors 
as additional sources of variability is d 


short respectiv as . After three }-in. 


i modulus, w die h is the secant modulus at 


here the load i is to 4 lk 


All values N 


time after molding, density measure- 
ments were made at various times as | 
shown in Fig. 3. 4 Two 20-mil 6 by 6-in. a" 
slabs were "compression molded from 
each of three commercial resins. Den- = 
sity was run on one strip from eac ho 
sl: ab at various time intervals, while 9 
checks were made on other 
random. 


| 
As can be seen from Fig. 3, the density 


“inc reases significantly the first few days Time, , doys 


molding and levels off after about 
Fig. 3.—Densit Tim Afte: 
three days. For the sake of uniformity 7 


ing for or Polyethylene Resin 
all modulus and density measurements | 


~ Results showed a significant difference 
‘betw een long and short strips. Also, 
operator I obtained higher v alues for the 
Both hs ad 


therefore, arbitrarily conditioned exactly 


strips than operator IT. 


Speed of testing and time of condition- 
more vari: iation in the > long 


ing had been established. The 
quent course of the modulus technique | 
development i poly ed asti of sever: al 


‘Length of sample in 1 grips, 
Position of slab in press, 

Method of mounting, 


sf d that opers ator II held the 
spec imens taut when tightening the 
low er grip, while operator I did not. 
at Slack in the strip would result in a low er 

- indicated strain and a higher modulus. 7 


Greater variability in the long samples _ 
Effect of gage length, and 


“may possibly be attributed to nonuni- | 
Adjustment of gage 


© — formity in thickness of end strips caused 
experimental work which as- 


set had been cut from the end of the 
sheet.) The lower values of the short 
strips were felt to be due to slippage in 
the grips. A certain amount of slippage 
always occ ‘urs with this type of veg 
system, the amount of eippege being 
inversely proportional to the force ex-_ 
_erted on the specimen. F orce, in turn, 
proportional to the surface area of the 

strip in the j: aws. Slipp: age would result 
ina larger gage length, L, tha 

in the calculation: 


Length of Sample in Grips.— et 
some idea of test reproducibility within © 
samples and betwee *n operators and to 
check the ‘uniformity the molded 
sheet, an xperiment was designed as 
shown in Table I. Two operators each | 
tested three slabs. Three specimens 


from each slab were an parallel to the 


sides of the press and three were cut_ 
perpendicular, designated long and 
hn than ‘the actual Slippage 
may also be accentuated by nonuni- | Y 
are. The 4-lb form pressure exerted by the jaws when 
- the sample does not extend over the en 


tre length of the jaw face. ee eee 


Position in Molding —To deter- 


strips were cut in one diccctin, the 
strips cut in the pe rpendic ular direc tion 
were only about 4 in. Jong since the 
sheets were 6 in. squ 


that poiné on the load-elongation curve 
sed 


Short strips was due to or 
tion in the press, two slabs were molded 
in positions in the press that were at 


F 
right angles to each other. Strips wer 


numbered to right and aiter- 


TABLE I.—FOUR-POUND 
OF POLYETHYLENE RESIN B-3, psi. 


OperatorI | Operator 


Long Short Long 
600 
100 
300 
900 
400 


400 
000 
§ 800 
400 
800 
900 
800 
400 


800 
000 
200 
200 

200 
900 
900 

200 

10 000 


1 
1 
1 


13 
2 
4 
5 
3 
2 
3 
2 


1 9 


| — 
rips than in — 
=a 
— 
— 
j 
- 
| 
| 
| 
— 
— 
— 
| 
| 
10 800 removing in. from each end. Results 
2.. 10 000 Low modulus of shorter samples 
10 000 was not due to direction of cutting but 
800 Outside strips were all extreme — 


plot « 

Strain is shown i in Fig. 4 for long 

Ww? strips and three short strips from one of 


Method of Mounting. —To inv westigate 3 
effect of mounting the spec imen, & 
was molded and cut into nine speci-_ 
= mens numbered from left to right. The hes 
first four were held taut while 
ing the lower grip; the last five were not. bide 
smaller variation was noted 
the taut samples. Also, end strips gav 
valuesineach case. 
‘ext the spec imen was inserted so that 
was flush with the top edge of the 
ipper grip. Since the length of each 
aw face was 2 in. and the gage length | 
vas 2 in., the 6-in. specimen was held — 
aut by flash protruding out the bottom — nA 
of the lower grip. 7 In the experiment > a 
shown in Table I operator II had no 
flash and, therefore, dropped his speci - 
_ mens 4 in. from the top edge of the grip 
have enough protruding out the 
tom to hold. The effect of dropping — 
the specimen was found by positioning — 
four strips of a slab flush with and four | ; 
of the same slab dropped 3 in. from the 
top edge of the upper grip. All the 
dropped samples showed lower modulus | 
values than the ones flush with the top. 
again, smaller area in the grips re- 
sults i in less force and possible nonuni-. 
form force on the sample cau causing more a 
Effect of Gage Length.—Results cited 
and a T: ‘able I brought attention to the ef- 


of gage length. . To use a 6-in. 
strip and still have } in. . protruding out 2), 


the bottom a ee of the lowe r grip, the 


reveals that a change i in gage results 
in an effective change in rate of straining 


since AL is determined by the crosshead = 


speed, which is held constant. End ef- | 
fects (slippage, etc.) are also affected 
somewhat by change in gage. All speci- 
_ ‘mens must, therefore, be run w ith identi: 
cal gage length for comparable results. 
Adjustment of Gage.—Ac Iditional im- 
provement in precision and a y of 


ecurac 
was obt ained by standardizing 
| proe ocedure for setting the gage length 
the machine. Because of parallax 
4 and errors in judgment, use of a ruler 
held to the sides of the jaws is inade- — 
quate. A metal gage placed erway 
- the jaws allows for good reproduc ‘ibility — 
—or setting the gage directly by use of 
machine dials is recommended. 
_ Five per cent Secant M odulus.— 
Throughout the investigation, a plot of 
log modulus versus strain showed smaller | 


iability from spec imen to specimen 
4 


Percent Sites 


q at 5 per cent strain than at smaller _ 


strain. For example, in Fig. 4 the lines 
appear to converge at about 5 per cent 
strain. ( ‘onsequently, : 5 per cent secant 
~ modulus was chosen as a convenient — 
relative standard i in reporting data. “ys 
—An experiment was 
to -Theasure reproduc ibility 
and between oper ators 
Table II). Three operators 
hecked three slabs, and again the ef- 
‘t due to position in press was checked. 
Ds ita are averages of 5 strips from each © 
slab. Analysis of these results shows 
excellent reproducibility from slab to 
slab and operator to operator. — ~ Posi- 
‘= in the press is not significant. = 
. _ The results of these variability stud- 
ies were incorporated in the Improv ed 


5 
Compression Molded Specimens 


in. Wide X 0.020 in. 


 6o0nd4in.Long | 


15.000 


within 


mproved procedure for 
measuring tensile - modulus, it became 
possible to study the relationsh: ip of 
to and ti time after mold- 


Five: 20-mil sheets of B-3 resin were 
compression molded, and each was cut § 
‘into nine 3-in. strips. Speci imen 
Five Samples numbered from left to right, and 
ones discarded. One specimen of ‘och 
b was retained for density measure- 7 
ts, while another of each slab was. 
taken at random for modulus deter- , 


Molding, hr 

Density versus Time 
-3. 


44, 


Averages of 


Experimental Data, 
Least Squares Line 
ond 95 percent ‘ 


Controt Limits ~ 


4 


- 
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'minations. Averages of the five 
are plotted versus time in Fig. 5 
Strip trom Each of Averages of the five modulus values are 
o— Five Compression Molded plotted versus time in Fig. 6. 
versus avers ages of density for each time 
interval. Additional data were simi- 
obtained for other 
_ Five per cent Secant Modulus and the correlation coefficient for a oe 
versus Time After Molding for Polyethylene _ linear relationship was found to be very ; . 
B-3. high. The least squares equation and 
per cent control limits are plotted i in 
“Other Resins ay 
Simultaneous meas 
urements were made on resins Cc, 
ie =) B-2 and B-5 at 3 and 47 hr after molding — 
to see if values fell along the curve cs caleu- 
lated for B-3. An average of five values 
obtained for each slab. Modulus 
changed very little with density in the 3- 
rua, whereas the slope of the line in 
the 47-hr run was close to that of B-3. ¥ 
60 70 80 All points except one were outside the 95 
Density at 23C, grams percu cm per cent limits of the E-D curve for 
fej B-3. However, a 13-in. gage was 
sin instead of the usual 2-in. gage, and this 
resulted in a greater rate 


COO 
ooo} 
op 
004 006 008 O10 | 
— g. 4.—Secant Modulus versus Strain | 
Polyethylene Resin B-3. | 
| 
Aver Five Samples 
— q 
— 
| 
— . 
Modulus values were significantly higher. 
Close perusal of the equation for strain, 
| 
— 


ib 
the samples, as prev iously 
the B- 3 limit for the run. How 
e all out the 4s- hr. 


7 
ermine ponent r spec ific resins 


d different * 


were obts ‘ined at 3, 6, 24, 48, 
a 96 hr after samples were molded. 
All the values appeared to be on the 
curve. In fact, the correlation Fig. 
—* ient for a linear relationship of . 
and DP for all materials tested was 
_ In Table V are shown the least squares — 
equations for calculating density from 
modulus, the correlation — coefficients 
and 95 per cent limits for the three resin 
class sifications: | all B’ s, and all 


in Table V_ 


; tion is very strong for all resins and for 


B-3 alone, it is only moderate in th 
case of the various |r lots of B- -type re 


the proc measuring known. = 
- tensile modulus is less than +6 per cent. — 


same factors 


48 poly. ethy lene apply 
“Five 
per cent De n- cen 
 Secant sity, Seeant 
Modulus, 


psi | cucm 


psi 
.9124 9 5000 
9151 10 600 
9154 800 
9145 900 
9145 600 
9148 200 
9149 100 
9147 1 800 
9203. 


9132 
9157 
9152 
9153 


900 
900 
700 
800 
500 
400 
400 
16 400 


TIMES 


Density, | E 
g per cu cm psi g 


Resin A tesin A | 


Density, 
g per cucm 


Time After 71 
hr | Density, 


g percucm 


0.9151 200) 0.9166 (11 10) 0.9130 | 9 500! 0.9214 200 
0.9213 
0 9215 16 
100, 0.9220 15 
9217 


9167 (11 500 
9166 12 200, 0.9137 
12 500) 0.9136— 
9182 13 300) 0.9141 |10 


0.9132 700 


0.9157 200 


0 


DE NSIT Y oe 


Confidence 
Level fer 
99 per cent 


TO 


— 


De grees 


Corre lati ion 
|\Coeffic ient, 


Resin ray Squares 
Classification 
$..........\ = 08080 + 1. 


All types... X = 0.9021 + 1. 26t10- ¥1 


All B’s. 37 


aX = density at23C,gpercuem. Y = 5 percent secant nt modulus, = 


X = 0.9123 + 0. 29(10-8) ¥ 
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rams per cu cm 
sroms peeve 


Least Squares Lines to Determine 

from Modulus for 

Resins. 


The least squares lines. are 
4 Fi ig.8. The B-3 line has approximately 
the same slope as the all-resins line, 
NM hile the line for all type B resins has a 
resins tested. While the linear correla- = steeper ag ow ever, as show no 


films as well. Adoption of the same 
- procedure for determining tensile mo 

pe ulus of nonrigid materials can, 
therefore, be expected to yield more 

400 producible and more meaningful data. 
While the linear relationship of modu-_ 
ak lus to density is very high for all resins 
and for B-3 alone, it is only moderate 
in the case of the various B-type resins. 
‘This is due to greater variability in the 
d: ita and may possibly be attributed to - their interest and assistance throughout ee 


L 
AFTER MOLDING. 
Resin D 


Density, 
psi |g per cucm 


0.36 0.001: 4) W. M D. Bryant, 
0.45 (0.00096 


“ihe 


lifferences in short chain ‘branching "4 
among the different lots of resin. 
cording to the literature (1, 3, , 4) the 
nature of the crysts allization process is 
plex. . Whe Nn a specimen is cooled 
the “melt portions of ‘molecular 
> | 
chains align themselves together to form — 
The distribution and size 
of these crystallites as well as their ar- 
rangement probably have a definite ca 
on physical properties. . The pat- 
tern of crystallization can well be : 
fected by molecular structure degree and | 
i of brane ‘hing, amount of crosslink- 
03200 20 ing, impurities, ete. Variation among 
lots of B-type resin has been observed 
in other respects, so that variation in ag 
modulus is not surprising. 
On the other hand, the variability — 
among B-type resins blends in nicely vi 
with the variation in the other resins. 
correlation coefficient for a linear 
relationship of modulus and density for — 
all mote als tested was very y high. This 


density « can be useful in predicting either 
a these ne when the other is 


sion of modulus sige for aa 


his test is used to study the ation-— 


Modulus i is show n to increase dur ing the 


de 
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ry 
a. tained much of the experimental data. 
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 ties,’? Journal of Applied Chemistry, — 
I, p. 370 (1951). 
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‘113 = "Properties of Polyethylene,’’ Journal, 
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Starkweather, Jr., “The Molec- 
ular Structure of Polye thylene. V q ; 
The Effect of Chain Branching and 
Molecular Weight on Physical Proper- a 
Journal, Am. Chemical Soc., 
“Polyethylene Fine | ‘ 


30 
‘Limits 


0.00076 


09120 40 60 
polythylenes, and the statistical limits is 
for material prepared by each manu- 
on ( ce 
MEASUREMENTS OF POLYETHYLENE 
MADE 3 AND 48 HR AFTER ~The 
— 
7 
TABLE IV.—MOD = — | 


inne Method for Determining Tensile Modulus of Polyethylene Resins — 


way and run under one set of machine a 


the ‘ion of thin film prepared the same 


conditions. The test is intended to aid in 
characterizing these materials and as suc h, 
_may be used as a control measure in in their 
Sample Preparation 


of press polish plates’ with a 


MODU LUS OF POLYETHYLENE 
ie B-3 OBTAINED 3 HR AFTER | 


Direction of Oper- |Oper- 
Cutting Slab ator | ator 
Specimens | | A | 
Parallel to sides) | | 
110 40010 500) 9 700 


No. 210 20010 100 10 000 
310 00010 30010 000 


Oper- 


ator 


of No. 


‘tosides of 
110 40010 000 
0. 2.10 30010 50010 000 
No. 3/10 400/10 000, 


spacer in. long by 6} th, wide by 0. 


ne * Tentative Method of Test for Tensile — 
Properties of senacen 1955 Book of Standards, 
Part 6, p. 207. 


_For se several ye 
ee 


disc ussi¢ 


The 130th Meeting of the . American 


tion of an international committee was 
proposed. al methods among the mem- 


September 16-21 , provided the occa-_ 
_ sion for represe ntatives from other - 


_ tions to meet with ASTM Committee of affiliating with the 


Place 15 g of resin in a 


it has cooled to room te mperature. 


strips because of possible nonuniformity 
due to shrink: age. 


“hemical Soc iety y in Atlantic: City, 


-equippe 
in. long. 


Set the 


3. Turn on full steam. Apply 50 ps 
molding force on the stock (gage reading = 

1 ton on 3-in. diameter ram) until tempera- 
ture of platen reaches 320F. 
4. Maintain this temperature and 
ressure for 5 min. 
Shut off the ster am; turn on cooling — 


Crosshead speed, per 
Chart speed, in - min 
ull scale load, 
Gage length, 
To assure uniform gage se setting, adjust the 
P4 grip separation with the machine dials or 
4 awe = with a standard gage placed in the jaw 
grips. Caliper adjustment or ruler align- 
6; Increase pressure to 775 psi (gage = ¥; 
ment is not adequate. sure grips are 


5 tons hold until temperature drops 
I in the same vertical vllane. 


2- 
Pee Sue pressure to 1025 psi — fark the 2-in. portion that is to be >. 


= 20 tons). Remove molded slab after 


1 
257 
be stretched on each strip, and measure the 
- thickness within this length. In case of 


ey 2 ~ Cut into nine }-in. strips. Be sure 4 variation use the average thickness to 


edges are par: ullel and free of nicks. 
Use the center five. Discard the two e =i 


Insert the strip so that the sample 
is flush with the top edge of the upper grip. 
| With a 2-in. gage length } in. will — 
out the bottom of the lower grip. 
Hold the strip taut with the 
portion while tightening the lower 
grip. This eliminates slack and improves 
the of Do not apply 


9. 24 hr at 23 1 1 Cc 


50 +2 per cent relative humidity. Exac 


timing is nece ssary since modulus i increases 


a during the first 72 hr after 


alculate the 5 pere cent secant mod-— 
ASTM Method D 638,* Appendix) 
‘35 by dividing the stress at 5 per cent strain 
0.05. Express to 3 significant 
figures and report age, range, 
standard — iation. 


10. An tension testing mac hine 
(or othe suitable film testing machine 
having a constant of crosshead 


formal or hans an inte w while no » de finite recomme w 

_ committee. At its organization meet- _ ‘made it was understood that the chair-— 
ing the international group elected Miss. man of ICCA would approach the Iso 


Gre: at Br its 


dk apan, Sweden, and the U.S.A. T he 
bers, with the objective of ev U.S. representatives 


‘ll on ce Hulose Finks est Germany, 


establishing inte rnational “st andard of ASTM Committee D-23, the Ameri- 
tthods for cellulose. can Chem Society, the Tee 
The group discussed the desirability J ‘lation of the Pulp — and Paper 
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2 


Scope and Significar smooth steel grips 2 

— 

4 
— - 
— 
ig 

— 
endeavored to establish an organization 
| 
| Among the countries 
a 4 
4 


ERSON ALS 


P 


item: 


| 


Harold Allen na 
the Physical Research Branch of the Re- 
search Division, National Bureau of 

Standards. 

“he served as chief of the Soils Section of — 
x Physical Research Branch for a num- 
ber of years, and more recently as chief of 


¥ 


With the Bureau since 1937, 


the Nonbituminous Section. Allen, 


who a knowledge of prope 


te rials, “a participated i in AST M Hor 
nical activities for many years. He also 
has” been active in technical committee 
of the Highway Research Board, the 
Americe an iation of mete 


because of illness; however, 


tions, ASTM ‘Committee D-18 on Soils 


for Engineering Purposes recently elected 

Mr. Allen to honorary membe rship i in their 
group. 
Pas ust- President Beard ’s office e 
now in the new Socony Mobil Building a 
150 E, 42nd St., New York 17, N. Y 
company moved into its new offices there 
in September after being 26 ay 

for many years. 


house Electric Corp., Atomic Power Div., 
Pittsburgh, Pa., is now pure hasing engi-— 
neer with Caterpillar Tractor Co., East 


Oliver P. Beckwith, until recent with 
Fabric Research Laboratories, Inc., Ded- 
aon am, Mass., is now in charge of quality 
ontrol, 7 he W illiam Carter Co., Needham 


Heights, Mass. Mr. Beckwith has been 


serving as secretary of Committee E-11 _ 
on Quality Control of Materials since its 


organization in 1946.” 
‘Don Blac kmar, “formerly with Modine 


a: Mfg. Co., Racine, Wis., has been ap- 
pointed chief metallurgist, ‘Le Roi ‘Divi- 
sion, Westinghouse Air Brake Co., Mil- 

ee aukee, Wis. He will be in charge ‘of the 

newly established Le Roi metallurgical 
and chemical laboratory, part of the $ 
= ,000 engineering and research expa an- 


esea 

- 


Charles V. Collier, until recently wth 
Lone Star Brewing Co., San Antonio, Tex., | 


is now senior research chemist, Research 


he 


Max Beard, formerly. with Westing- 
Streets, City of Philadelphia. 


) 
sion announced by Le Roi last spring. Me 


and Development Group, American Potash _ 


Chemical Corp., 


Los Calif. 


October 19 


ec ently re tired. 
as engineering onsultant, is 
AST M honorary member and former Direo- = 
tor of the Society. He has recently been _ 

> © scted an honorary member of Committee 

Cc -9 on Concrete and Concrete Aggregates 

_ He had been elected to honorary member 

_ ship in Committee D-4 on Road and Pav- 


ing Materials in 1954. Mr. Gray, who has 


sultant for the Amerie: “an 


of 
a} 


oratories, Chicago, Ill. 41 years of 


During 
industry he had made many contributions 
to the growth of national standards for gas 
appliances and accessories. After more _ 
than 22 years as director of the AG: N 

Laboratories, Mr. Conner was oblig 
relinquish active participation in 

he had 

tinued as consultant until his recent re- 

Bay ment. He has been a member of 
ASTM Committee D-3 Gaseous Fuels for 
many years; served as the first sec re- 


analytical chemist, Department of Chen 
a istry and Chemical Engineering, Armour 
Research Foundation, Chicago, II1., is now 
chief chemist, NRC Metals Corp. , Cam- — 


t 


Benson L. Dutton has resigned as chair- 


man of the Engineering School at the 
Tennessee Agricultural and Industrial 
State University, Nashville, to accept ap-_ 
pointment as supervising engineer in the 
Bridge Design Section, Department 
Mr. Dutton 
established the engineering program now 
in existence at the college, and also has 
practiced as a engi- 


neer in Nashville. 
* 


Bram C. Feldman, until recently chief 
engineer with the Interelectric Corp., 
- Warren, Pa., is now general engineer w “+ 
“the Corps Engineers, U. 8. Department 


Age 
Morris Goodkind, consulting engineer, 
~ ‘Bloomfie ld, N. J., and former director and 
thief bridge engineer of the New Jersey 


J 


with the 1956 Engineering Award by the 
New Jersey Society of Professional Engi- 
neers for outstanding achievements in 

—. design and contributions to the ad- 

vancement of the engineering profession. 

William H. Graves, retired vice- presi- 
dent and director of engineering, The 
Studebaker- Packard Corp., Detroit, 
Mich., has been elected to the Board of 
Directors The Americ Forging and 


Soe ket Co., Pontiac, Mich. 


[ASTM BULLETIN, 


Goldbeck and Gray 
distinguished service to the American gas ASTM D. 


search assistant, 


me to rejoin AFS. 


been connected with NCSA since for ma- 

_ tion of its research laboratories in 1928, is_ 

also active in work, 

serving on Committees C-7 on Lime, C-9 on — 
_ Concrete Aggregate, C-12 on Mortars for 
_ Unit Masonry, and D-4. Both Messrs. 
have served on the 


W. F. Griffin, WwW esting 
house Electric Corp., Bath, N. Y., is now 
senior engineer, Radio Corporation of 
America, Harrison, N. 


an he as accepted a 
manager _ Textile Div., 
Co. N Until re- 


Gibbs Jones, until recently re- 
University of North 
— Carolina, Chapel Hill, is now on the teach- — 
- ing staff of the University of California, sf 
City and Plan- 
ning, 


a the Physical Research Branch, Research 
Division, National Bureau of Sts andards. 
Very active in ASTM technical work for 
the past thirty years, Mr. Kelley w as 

_ honored in 1954 with an ASTM Award of 

Merit, recognizing distinguished service 
} in the field of highway materials, including 
_ cone rete pipe, and sustained support of — 
other ASTM activities. He is a former * 
chairman of the ASTM W: ‘ashington, D.C. 
District Council. Mr. Kelley resides at 
009 Maple Ave., Chevy Chase, Md 

| 
S. C. Massari 
American Foundrymen’s  Socie ty as tech- 7 
rs nical director, after an absence of ‘he 
years spent in industry. Prior to 1946 
when he originally joined AFS, Mr. 
- Massari was chief metallurgist in charge of © 
research with the Association of Manu- 
facturers of Chilled Car Wheels for 18_ 
ye ears. He resigned his position as director — 
research for National E Co. 

7ontinued on page 80) 


Joseph E. Gray has been named engi- 
be welcomed for inclusio — 
— 
Nore—These “Personels’’ are arranged in order of alphabetical sequence of the names. 
a Frequently two or more members may be referred to in the same note, in which case the first io. ate 
ame named is used as a key letter. It is believed that this arrangement will facilitate © won - pore 
., District Coun-.—i 
Henry J. Jacobson, formerly with = ] 
a 
f 
— 
— 
State Highway Department, was honored 
— 
— 
— 
7 | 


vr 


ABBOT A. HANKS, Inc. 
Established 


Enginee rs—Chemists—Assayers—Samplers 


Spectrographers; 
Inspection—Tests—Consultation—Research 

Member: American Council of independent Laboratories 


624 Sacramento Street, Sen Francisco 11, California 


hic 


MEASUREMENTS CORP. 
RESEARCH & MANUFACTURING 


Specialists in in the Design 
_ Development of Electronic Test Instruments — 


=: Boonton, N. J. - 


ARNOLD GREENE &CO.INC. 
RAY-GAMMA RAY-MAGNAFLUX 
ZYGLO- ULTRASONIC-IMPACT 
CHEMICAL ANALYSIS 

METALLOGRAPHY 
PHYSICAL TESTS-STRESS 


RN 


Sub Soil In 
Physical, Chemical, and 


Laboratories 
Research & 
Complete Mod Model S 


New 
q 


LABORATORIES 


0. BOX 1041 WILMINGTON, DEL. 
Research 

> Development b 
Investigations 


Spray 
Mm 


Independent tests, studies, surveys, 
and consultations 


Member: ASTM, TAPPI, 


224 West Kinzie Street ; 
1 


Member: American Council of Independent Laboratories 


Lucius PITKIN, INC. 


«ESTABLISHED 1885 
Metallurgical Chemists & Consultants 

Spectrography—Metellography 
Corrosion Studies—Research 
PITKIN BLDG. FULTON ST.,N. Y. 38, N.Y. 
Member: pan Council of Independent Laboratories 


ine 


Woter Treatment 


| | 
LABORATORIES, NC, 


Physical 
sath 54th St. York 19, N.Y. 


CHARLES C. KAWIN COMPANY 


METALLURGICAL CHEMISTS 
FOUNDRY and METALLURGICAL ENGINEERS 
METALLOGRAPHERS—SPECTROGRAPHERS 


431 S. Dearborn St. Chicago 5, 
P.O. Box Buffalo 3, N. Y. 


Member : American Councilof Independent Laboratories 


OILS COMPACTION SERVICE 

BY ADMIXTURE METHODS 

TESTING SERVICE AND 

For Information Call WHitecliff 8-5900 


John W. McBurney 

Consultant on Masonry 
P. 0.8 Box 1 Silver 


 SUINIPER 55-3504 


EMERY COMPANY 
Chemists — Engineers 

Spectrography, Physical Testing 
Member: American ( Council |of independent Laboratories 


re Washington Blvd. Los Angeles 21, Calif. 


GRAHAM, CROWLEY « ASSOCIATES, inc. 


Electroplating and Metal Processing 
Waste Treatment and Production Problems 
475 York Rd Jenkintown, Pa. 


Also: York 


Chemists, Assayers, Engineers 

Samplers and Weighers 

ALFRED AV ENUE 


Member: American Council of Independent Laboratories 


«54 BAGLEY 
PHONE WO 14670 
DETROIT 26, 


RESEARCH 
DEVELOPMENT 


Co 


Radiographic Metallurgical 


 Subsoil Eealuation—Conerete Control 


_ COMPACTION ENGINEERING CO. 1360 W. 3rd Street, Cleveland 13, Ohio 


First Street Los Altos, Cale. 


Member: American Council of Independent 


Materials and Plaster 


— 
RE 
— 
— 
— Tt 
‘THE DETROIT TESTING 
— = «LABORATORY, INC. 
— = 
— 
| 


OFESSI 


Foundation Investigation —— Test Borings 

Soil Mechanics — Sewage Flows — Anelysis 
Ae Construction Control — Soil — Concrete a 


Laboratories, Research—Consultation— 
Analyses—Testing 


Chemists-Engineers } Chorter Member 
Bacteriologists 


on Bituminous Pavements — Water Waste Survey — 


Specifications — Consultations 
4120 Airport Road 


Cincinnati 26, Ohio 


4101 No. Figueroa Street 


Los Angeles 65, Calif. * CA 5-4148 


a 
GEO. S. HALLENBECK 
Inspection & Testing Laboratory 
Testing - Inspection — - Consultation 
Chemical & Concrete Laboratory 
59-54 Pearl St. Buffalo 2, N. Y. 


Che t & E ers 


New Orleans, Le *Houston, Tex. 
at all leading industrial centers 
+e 
Member: American an Council of Independent L Laboratories 


South Florida Test Service 


PETROX LABORATORIES | Asa 


Consultants specialists in corrosion, 
weathering and sunlight testing. 


4201 N. W. 7th Street : Established 


Member: American C Couneil of Independent saan 


Petrographic, Ray ‘Diffraction 
_and Differential Thermal Analysis 


Aggregates- Concrete-Industrial Products 


1260 South York Street a 
_Denver 10, Coloredo 


SIZE DETERMINATIONS 


Complete pore spectra by mercury intrusion, 1000 
to 0.1 micron diameter. A\ll materials: ceramics, 
metals, plastics, carbon. Filters, catalyst carriers, 
structural materials, electrodes, separators, etc. os 


PRADO LABORATORIES 
P. O. Box 2607 Cleveland 7, Ohio 


Write for explanatory literature. 


CHEMISTS, ENGINEERS & INSPECTORS 
 Coal—Coke—Petroleum Products 
Commercial Testing & : Engineering Co. 


228 N. La Salle St. yp gest, Chicago 1, lll. 
Charleston, W.Va. Toledo, O. Cleveland, O. 
‘Terre Haute, Ind. = Norfolk, Va. 


Member: American Councilof Independent Laboratories 


| 


The Oldest Commercial Laboratory 


BOOTH, GARRETT & BLAIR 
1836 


and Consulting Chemiste 
Physical Testing—Chemical Sampleve and 


Associated Laboratories 
‘Professional Engincers—Chemists 
Soils Investigations—Coring 
2920 Oak Kansas City, Mo, 998 South Ninth Street Philadelphia 7, Pa. 
Member: AmericanCouncilofindependentLaborator'es | 
‘Testing Laboratories Consultants 
Write Advertising Dept. 
ASTM Bulletin for 


details on how your 


EXPOSURE TESTING 
Weathering - Cor- 
es rosion Direct - Underglass 
Exposures, Inland-Seashore- 
Tidal Sites, Chemical-Bio- 
Physical Testing, 


‘APPLIED RESEARCH LABORATORIES of Fla ine, 


P.O.BOX 593 MIAMI SPRINGS, — 


* 


Co Optical and Instrument eat Shop 


ROBERT W. HUNT ANY 
Since 1930 


Inspection, Tests, 
CHEMICAL, PHYSICAL, 
METALLURGICAL, CEMENT and 
CONCRETE LABORATORIES 


Prisme—Lenses 
\ Centered 

Md. ond Optical Co. 


12 E. Street, Baltimore 2, Md. 


w. B. COLEMAN & co. 
Chemists- Engineers 
Spectrographic Analysis 


Chemical and Testing 
etallurgical Investigations { 
tes Boiler Water Conditioning 
Consultation Service 

9th & Rising Sun Ave., Philadelphia 40, Pa. 
Member: American Council of Independent Laboratories 


Oklahoma's Oldest 

Independent Testing 
Laboratory 


Professional Engineers & Chemists 


OKLAHOMA 
TESTING LABORATORIES 
310 N. Klein P.O. Box 3838 Oklahoma City 
Member American Council of Independent Laboratories 


_BOWSER-MORNER 


TESTING LABORATORIES 


Chemists — Engineers — Inspectors 


—JInspection and Tests—Chemical — 
Physical—Metallurgicel—X-Rey—Diamond Coring— 


P.O.Box51 ~—dDayton 1, Ohio 


sae 


Stevenson Value & & Knecht 
Consulting Engineers 
we Richard E. Dougherty, Consultant bis: 
Airports, Highways, Bridges, Dams, Water tiie 
Sanitation, Tunnels, Piers, Industrial Plants, Reinforced 
Concrete, Steel, Industrial Waste Disposal, Foundations, 
MECHANICAL — ELECTRICAL 


101 Park Avenue New York 17, N, 


Johnson Soils Engineering Laboratory 
Laboratory and Field Testing 
Design and Construction Comet 


~MOBILE LABORATORIES 


Bogota, Jeney 
PITTSBURGH 
LABORATORY 


Laboratories | in Principal Cities 


ESTABLISHED 1916. 


AVENUE, pITTsBURGH 5 PA. 


INDUSTRIAL WATER CONSULTANTS 


Write for Broch Bi- : — 
iim 
| 
| 
— 
= 
| 
| — 
& 
— 
— 
Pry 


=p BSSIONAL CARDS 


| DESERT SUNSHINE 


EXPOSURE TESTS 
7740 Ramona Road 
WE TEST ANYTHING UNDER THE SUN 


Europe 


KONING & BIENFAIT 
of Building Matzrials ‘ 
Consulting Engineers — Metallurgists — Chemists 
inepection — Sampling — Testing — Analysis 
Research — Development — Control i 


Coal, Oils, Fats, Waxes, Cement, Concrete, Steel, Water, 
Gases, Solvents, Paints, Ores. Established 1890 


104 Dacostakade. Amsterdam-W. P.O. Box 6005 


ELECTRICAL 
TESTING LABORATORIES. INC 


Electrical, Mechanical, Photometric, Radiometric, 
oa Chemical Laboratory and Associated Services a 


Certification, Inspections at Factories, and — 

2 East End Avenue af 79thSt. New¥ ork 21-N-Y- 
THE MOST EXPERIENCED |O 

FILM BADGE SERVIC 


JOHN X- RAY | LABORATORY 


Established 1925 


UNITED STATES TESTING COMPANY, Inc. 
Hoboken, N. J. 


"November 12-15—American Petroleum 
Inst., Annual Meeting, Conrad Hilton 
Hotel and Palmer House, Chicago, Ill. 


November 14-17—Society of Naval Archi- 
4 tects & Marine Engineers, Annual Meet- 


ing, Waldorf-Astoria Hotel, New Yor rk, 
November 15-17—Acoustical Society of — 

America, Los Angeles, Calif. 


November 29-30—American 
of State Highway Officials, Annual 
November 23-24—American So- 
28—American Sestely of 


Refrigerating Engineers, Semi-annual 


Meeting, Stetler Hotel, Boston, Mass. 


ity, N. | 


Nevenber 97- 30— ‘Chemical 


GLADDING, 


Inspection-Sampling-ANALYSIS of 
PA ic 


cals, Drugs, Fats, Greases, Oils, Waxes, Fer- 
tilizers, Glycerine, DDT., B.H.C., Chlor- 


Soaps, Solvents, Tests, AOAC., ASTM.,| 


TESTING LABORATORIES 


dane, etc., Pyrethrum, Rotenone Products, SAPPLIANCES 
fy. 


NF., USP., Tobacco Est. 1868 
130 Cedar Street, 


York 6, N. ¥. | M 
New York 6, 


A. W. Williams Inspection Co. - 


Established 1921—Member A.C. 


Foundations, Investigations, Soil Borings, 
_ Mechanics, Concrete and Asphalt Design and 
Control, Radiography, Sampling, Calibrations, 
Timber and timber treatment inspections. 


Complete testing laboratory service. _ wifi 
a Main Office: 208 Virginia St., Mobile, a 
| 


INC. 
Soil Investi gations. 


Laboratory Testing 
Engineering 
Milwaukee; Portland, Michigan: 


Sen Francisco: Kenilworth, New Jeney: Havana, Cuba 


Omaha Testing Laboratories 


Chemists, Testing Inapection Engineers 


Testing, ‘Inspection, Consultation, Design of || 
all types: of ‘building and paving materials. 
Inve Investigation of Foundation Sells 
511 South 20th St. Omaha 2, Nebraska 
EXPOSURE TESTING SERVICE CE 
lel 
Open and Under Glass Exposures 
Inspection—Reports—Research 
"Testing for the Best” ve 


Nevesher 95- Society of 


Mechanical Engineers, Annual Meeting, 


Statler and McAlpin Hotels, New York, 


4 25-30—American Rocket 


Annual Meeting, McAlpin Hotel, New 


26-30—National Exposition of 
Coliseum, New York, | 


Automation 


Building, New York, N. ¥ 


A 


Astoria ote! New York, N. 


Auditorium, Cleveland, Ohio. 


Ingersoll 


CHEMISTS - ENG -INEERS 

INSPECTORS 

Laboratory and Field Sieeviess 


OAKLAND’ 


4514 HOLLIS ST. 


Automation Exposition, 
Building, New York, N. Y. 


"MATERIALS & PRODUCTS 


Des Moines, lowa 
ember: American Council of Independent Laboratories 


PENNIMAN & BROWNE, INC. 


* Inspection - Testing - Research 
Member: Council of Independent 
341 ST PAUL PLACE e BALTIMORE 2, MD. 


| HALES 
‘ TESTING LABORATORIES | 


neal 8, 


_ CHEMICAL and PHYSICAL TESTING 


WOOD 
LABORATORY 


CHEMISTS ENGINEERS 
TECHNOLOGISTS __ 


TIMBER. ENGINEERING. COMPANY 


1319 18TH ST., N. W., WASHINGTON 6,D.C., | 


Consulting, Analytical Chemists and 

esting Engineers 

Inspections; ‘Testing ‘and Chemical Work 


Fort Worth, Dellas, and Houston, Texes 
of 


inde ependent Lab Laboratories 


Trade Show 


Decen mber 
Chemical Engineers, Annual Meeting, 
Hotel Statler, Boston, Mass. 


cember 26-31—American 
for the Advancement of Science, Na- 

tional Meeting, Statler, 
we McAlpin Hotels, New York, N. Ye 


in Electronics, 


ge 


-18, -1957— i of Plastics 


lac., Annual Technical Con- 


t= ference, | Sheraton- Jefferson Hotel, St. 
Louis, 


9-12—American Institute of 


- 


—— 
— 
— 
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___Kedak reports to laborateries on 

the 40th edition of the Eastman Organic Chemicals Catalog ... how to draw a 

crowd into your tent...a material to coat a pattern on metal tee ae 


chrome Film and even on Commer- 
cial Kodachn ome Film, which is 


Rochester 4, N. Y., tells about the 


“the films spooled for this kind of movie 


Mr. Gabler ‘beats: the glue 
Yi ou 1 should see see what a fine job Bob 
Gabler has been doing lately in con- 
verting the steel industry over to” 
Kodak Photo Resist. Who is Bob 
_ Gabler? A man we polls in Pitts- 


D 


various industries there. ‘What is 
Kodak Photo Resist ? A liquid: 
which quickly hardens to a tough, 
_ tenacious coating on metal, but only ; 
in areas where bright light has hit 
it before flushing with a certain 


> ol Photo Resist to the men who make 

4 steel, they had mostly been using 

sweet laborers have finished the task preparing ‘aie labels. the light-sensitive substance 

now “Eastman Organic Chemicals, List No. 40° should have reached all photographically printing a meas-— 
who have in years past indited a desire to keep receiving each new edition of | urement grid onto their samples 

the catalog of the 3500-odd reagents and other organic compounds quickly before deformation. Bichromated — 

— in laboratory quantities from a single source of known integrity. r glue is not nearly as light- sensitive 
o C thers who want the new catalog should address Distillation Products ‘on Kodak Photo Resist, but more 


~ tries, Eastman Organic Chemicals Department, Rochester 3, N. Y. (Division annoying to the steel testers is its 


f Eas Eastman Kodak £ tendency to flake off in the test in- 
of stretching with the metal 
f the way a grid pattern of Kodak 


a One way to draw a crowd into the —pyoro Resist does. Bob, of course, 
In the heat of debate we we once heard tent for educational purposes is to — had no way of knowing i in advance — a 


advertising man cry out, ““What’s them movies. that Kodak Photo” Resist would 
_ @ product? Anybody can make a__isn’t all; some mechanisms can be ~ work out so well, since the product 
- product. The real art is selling a seen at work in no other way than ~~ is one we thought we were making 
product.” through movies which slow down merely for photoengravers, photo- 
Though since moved on to fields the action fifty times or more. Some- eet lithographers, and electronic-circuit 
where his artistry could more lushly times recognition of this is all the printers. But when the steelmen 
flower, he wasn’t entirely wrong, _ Showmanship needed. called, he went in there pitching 
too sweeping in his value judg- time when these hig! everything turned out OK. That's 
ments. In the market place—particu- speed movies were used only for what we pay him for. 
larly in the industrial market place— development and trouble-shooting. have problem 
many a wonderfully ingenious and Long miles of high speed film still Technical Representative like Bob Gab- 
ih efficient product of the engineering quite justify themselves in the form — ler or if you just want literature on oi is 
mind and hand fails to ring the . of black-and-white rush negatives — + Kodak Photo Resist, write Eastman 
om as loud and clear as expected, sim- he shown once to taut littleengineering _ Kodak Pring 
ply because too few potential cus- | groups, but more and more high # 
tomers know how the thing works. peed a is done in Koda- 
This is one of a series of Laeaeaie son the many products | 
services with which the Eastman Kodak 
its divisions are are. serving g laboratories everywhe 
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thete UNITRON 


in y y< er n la 


There must be a reason why | more oend 


_ more of our leading industrial firms, uni- 
 yersities and research laboratories are 

turning to UNITRON Microscopes. These 
remarkable instruments have dispelled 


= performance is inconsistent with 
low cost. Well known ‘UNE PRON users 


General Motors 
Dept. of Agric. Arthur D. Little, 
Raytheon Mfg. Co. 


Comell Univ. “is 


the myth that unexcelled optical and me- 
| 


Princeton Univ. 
Univ. of Michigan International Nickel 


CBS-Hytron 

Corp. 
pe and Nevy 

e, Davis & Co ague Electric 

Yale Univ. waco E. |. du Pont de Nemours 
Union Carbide & Allied Chemical and Dye 
Brown Univ. Westinghouse Electric 
General Electric Co. me Aluminum Co. of America 
Northwestern Univ. Owens-Corning Fiberglas 
Goodyear Atomic Corp. _—_ Battelle Memorial Institute 
Corn Products Refining United Aircraft Corp. 


Firth Sterling, Inc. 
Univ. of Cincinnati 


UNITRON 


Inverted type for most con- 

venient observation of metals, 

minerals, and ores. Includes 

many of the features of the 
UNITRON Metallograph 

which connected with 

i," visual observation of opaque 
specimens. Objectives: 5X, 
10X, 40X, 100X. Eye a 
5X, Micrometer 10X, 


‘Only $31 1 9 


PHASE CONTRAST, MPE 
Indispensable for the study of liv- 


ing cells and other highly trans- 
parent material. Continuous tran- __ 
sition from phase to bright-field 
microscopy by adjusting condenser 
height. Choice of 4 contrasts. 
Mechanical stage. Three phase 
objectives: P1OX, P40X, P100X. 


Only $265 


Stodent Model MPEA, 20- 600X. 


Only $99 


METALLURGICAL, er 


For metals and opaque specimens, 

and also transparent specimens under 

both ordinary and polarized light. 
Vertical oblique, and transmitted 
illumination. Transformer housed in 

microscope base. Focusable stage. 
Polarizing apparatus and filters 


Objectives: 40X, invite you to try any UNITRON | 
| microscope in your own laboratory for 10 
| days at absolutely no cost or obligation. — 


Eyepieces: TOM, TOM. 


Student Model MMA, 25-600X. 


Raybestos-Manhattan 


POLARIZING, MPS an 


fie the study and identification 
of material structure and char- | 


acteristics. Revolving, 
able, graduated stege. 
ually centerable 


cente 


fine focusing. 
denser. 


Individ- 
objectives. 
Bertrand Lens for examination of 
interference figures. Course and 
Substage con- 
2 compensation plates. — 
free objectives: 4X, 


Eye pieces: 5x 


10, P15X. 


costly 


PHOTOMICROGRAPHY SET 
Duplicates 
epperatus. 
brackets adjust to accommodate 
your present camera (35 mm., No. ee, 
No. 127, etc.). 
telescope permits all adjustments. 


be med: 


CAMERA _ MICROSCOPE 
and METALLOGRAPH 


A completely self- 
unit for visual observation, pro- 
jection, and photography of 
both opaque and transparent 
Built-in 31/4” 
xX 41/4” camera, transformer, 
1x, illuminator. Optics in- 
clude 5 objectives and 7 eye- 

| pieces. Mechanical stage, 
polarizing apparatus, microm- 
eters, etc. 25-2000 X. Binoc- 
“4 ular eyepiece, 35 mm. camera 
attachment, and macro objec- 
tives at extra cost. 


UNITRON 


a Let the instrument 


| quality to you before you decide to 


UNITED 


BOSTON 9 


$39.95 


UNITRON 


Personals 

(Continued f 

4 w. Means has been appointed cl 
chemist of the Chase Bag Co.’s — 
Laboratory at Chagrin Falls, Ohio. ith 
been company since 1963, Mr. _Means had 
bee on 


Meisel, gapervieor of the 
AML, left the Naval Air 
Material Center (Philadelphia) i in Septem-_ 
ber after 15 years’ service at the Naval 
| Air Experimental Station, transferring to 
the Philadelphia Quartermaster Depot to 
| become civilian chief of the _ testing 
| laboratories. Mr. Meisel is a member of | 
ASTM Committees C-19 on Structural " 


 Sendwic h Constructions and D- 14 


Adhesives, representing the U. S. Depart- 
ment of the Navy. He resides at 5432 _ 
Locust St., Philadelphia, Pa. 
” aeip 
‘Alfred S. Nemy has accepted a position 
- research metallurgist, T hompson Prod- 
ucts, Inc., Cleveland, Ohio. He 
- formerly on the faculty of Carnegie Insti- 
_ tute of Technology, Dept. of Metallurgical 


E Engineering, Pittsburgh, Pa. 
Nathan M. Newmark, research profes: 
D sor of structural engineering, has been ap- 
pointed head of the civil engineering de- 
partment at the University of Illinois, suc- 


si ceeding W. C. Huntington who retired on un 


the performance of 
Mounting 


Viewing 


Es completion of 30 years as head of the de- 


a 


_A versatile laboratory 


ceptionally wi 
of view. with 
depth of focus. 
clined binocular head 
with distance and diop- 
volving  nosepiece. 
Separate low 
Choice of 3 


ro 


partment. Professor Newmark is an 

authority on structural analysis and de- 
sign, including elastic theory, arch bridges, 

- eoncrete bridge floors, and the effects of = 

until editor, | 

Products, Chicago, is now 

ciated as vice-president with the Azbe — 


Corp., St. Louis, Mo., consulting engineer- 


dustries. 


- Howard F. Peckworth, m ging direc- 
tor, American Concrete Pipe Assn., 
great — Chicago, Ill., has been elected a director 
‘4 of the American Society of Cc ivil 
; for a three-year term. bi 


“*ereoscopic, MSH 


an ex- 


instrument 
e field 


adjustments. Re- 


Ss. Pettibone, who weved as an 
assistant technical secretary with ASTM 
for seven years, recently joined the staff 
the Bayonne (N. J.) Research Labora-— 
ay of The International Nickel Co., Inc. 
He will be associated with the section arch 
as a technical writer and as a res ~arch 
mist; end will 
_ Corrosion of Iron and Steel, and B-3 on 
Corrosion of Non-Ferrous Metals and 
Alloys. Mr. Pettibone is immediate past 
- chairman of the Philadelphia Section of 
Theodore O. Reyhner, forn on the 
| faculty of Michigan College of Mining and 
‘Technology, 7 Houghton, is now professor, a 
Engineering Dept., Chico State College, | 


ve its value =| 
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E 


RGENT 


EL E ECT 


to fill need of chemists for a low- 
Gost, automatically controlled oven with a long 
_ service life. That it has achieved this objective is . 
evidenced by the fact that thousands of these a ¢ 
ovens are now in use in laboratories all ig 
THE MULTIPLE CHROMEL WIRE HEATING ELEMENTS are | 
a> arranged to give even heat distribution through- ay 
THE VENTILATING SYSTEM provides rapid transfer of air i 
‘he _ ‘through the oven, which results in an exceptionally | 
ss WHE METAL WALLS are lined with 14” Transite, to pre- 
7 ait a excessive heat loss and the bimetallic thermo- 
yes stat maintains the heat in the oven to within © 


es C. of the desired temperature. 
THE OPERATING RANGE is from slightly above room 


temperature to 200°C. (392° F.). 
ALL CONTROLS—the three heat switch—the thermostat ‘i 
control and the pilot light—are located on the 
= front panel which is actually the front of a drawer 
an which the heating elements are mounted. By _ 
= removing two screws at each end of the panel the a 
al heating and control systems can be removed oer 
from the oven asa single unit. 
i POWER CONSUMPTION 850 watts. Dimen- 
sions: Outside, 16" x 11%" x 117%’ ", Inside 9” x 
‘$-63095 OVEN —Sargent, Gravity Conv 
Thermostatic, 200° C. With two — 


-§-64005 Ditto. But operation ta 230 volt, A.C, 
‘SA or D.C, circuits 
SARGENT IMMEDIATE SHIPMENT FROM STOCK 
SCHENTIFIC LABORATORY © APPARATUS SUPPLIES CHEMICALS 
ar xm H. SARGENT & COMPANY, 4647 W. FOSTER AVE., CHICAGO 30, ILLINOIS 
“he _ MICHIGAN DIVISION, 8560 WEST CHICAGO AVENUE, DETROIT 4, MICHIGAN 
i SOUTHWESTERN DIVISION, 5915 PEELER STREET, DALLAS 19, TEXAS 


DIVISION, 3125 SEVENTH AVE., N., 4, AA, 


lance is the “workho 


choinweight type 
y laboratories, ond smc 


orse” 
.itisa a general 


small... 


ances are preferred 


laboratories because they are rugged, 


“ADVANTAGES OF CHAINWEIGHT 


J 


sO 


or stretch between chain and indicator anieaeee 


Wide- spoced beam notches spacing is less 
Ball bearing pulleys... ier, smoother 


e reliable. 
* Patented jeweled chain ‘mount. 


Solid 14K gold chain... 

Adjustable eye- revel 

set zero. 


vernier . 


ances and Weights. 
orkmanship. 


+ 


 |OVEN... 3 iia 
| — 
i — 
easy to read, easy to 
| 
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ay P rocess 


Richart, on De ‘partment: 
of Civil Engineering, University of Florida, 


a Sivil Engineers with the Thomas A. Mid- 
_dlebrooks Award for an outstanding 
lished paper by the ASCE mechanics and 


Louis J Rohl has elected vice-_ 
president and chief metallurgical engineer, 
U.S. Steel Corp., Pittsburgh, Pa. He had 
been chief met illurgical engineer. 
Milton A. Sanders, recently chief 


engineer at the Sun Tube Corp., 


Hillside, N. J., a division of Bristol- Myers 


C 0. , has joined the field sales staff of the ahi 


Stokes Corp., Philadelphia, Pa. (he will 
work out of the New York "tistric t office). | 


Mr. Sanders is a liaison representative of = ientists in research techniques in the | 
Plastics Engineerson ASTM 
sti ‘Sonam have large hardwood resources, but most 
: ime of the country’s pulp and paper is im- 
pated, and one of the first jobs of the 


. Sawens, who the 


—— 


1850- 2 AB Selecto Speed 
Polishing Apparatus 
with 1513-2 AB Steel 
‘Panel and Channels 


‘1512-2 AB Wall Cabinet 


ont 


by Walter A. Reissig. 


iw 
Gainesville, and Allen J. Curtis, lecturer in A 


ineering at the University of California, & 
were honored by the American Society of ‘ 


Enroute he visited a new semichemical 


_ sored by the Food and Agriculture Organ- 
Bs ation of the United Nations, = 


7 
1200 RPM! 


= Institute 
Corp., Syracuse, N. on 
D-12 on So: aps and Other De tergents since = Mr. 


Simmonds is in 
1937, has retired. He is replaced on this 


D-23 on Cellulose and Cellulose Deriva- 

7 tives. His Philippine address will be: 
of ‘orest Products h, 
College, Laguna, Philippines. — 


Control Engineering Steiner, formerly consulting 
Detroit Controls Corp., Norwood, Mass. ‘Tena 
Forrest A. Simmonds of the U.S. Forest on 
Products Laboratory left Madison (Wis.) Travis, vice- presi- 
.* ptember 3 for a 5-month assignment as fe dent of research for Burroughs Corp. since 
pulp and paper consultant to the Philip- —_—-1952, has been named vice-president of re- | 
_ pine Institute of Forest Products Research search and engineering. He joined Bur 
which is being established near Manila. —roughs in 1949 as director of the .“4 
tion’s research activities at Paoli, P 


= Charles J. Zusi, formerly aera of 


Container Laboratories and sometime 
director of research of Hinde and Dauch 
; Paper Co. of Canada, Ltd., and, earlie . 
of Atlas Plywood Corp., , has established 
himself as a packaging consultant with — 
headquarters at 41 Salem Lane, E ovanston, 
Ill. Mr. Zusi has been a me »mber of Com- 
- mittees D-6 on Paper and Paper Produc ts 


and D-10 on Shipping Containers. 


pulp millin Osaka, Japan. During his stay 
in the Philippines, which is being spon- — 


Mr. Sim- 
monds will help develop a research pro- 
gram for the Institute and train Filipino 


field of pulp and paper. _ The Philippines 


selection in this completely new line of polishers. They are made in one, two 


or three unit table and in —e units with polishing wheels of 8”, 12", or 


: “The speed variation in the heavy duty gear head motors is s controlled by a 


“When the — clockwise it actuates a strut which 

<3 slides one of the Selecto Discs on the motor shaft toward its companion, thus caus-— as 8 ia 
ing the V-shaped Selecto Belt to climb upwardly on the tapered discs to a larger — : 
diameter. Simultaneously the Selecto Belt causes the slidable Selecto Discs on the | 
driven shaft to retract against a spring that permits the belt to assume a smaller 


“unique al this. equipment is the illuminated — control 
_ whereby the operating speed of the wheel is shown on an illuminated = 
glass disc in the table top above the speed selector control switch (see inset). 
This is accomplished by means of an ingeniously designed optical system which 
provides ready and easy observation and precise and immediate adjustment 


new if ee i With the AB Selecto Speed Deluxe Polishing Apparatus there is offered a com- 
panion wall cabinet with concealed light ior illuminating the polishing. wheels, 
and a floor cabinet. (Complete assemblies of this type are the answer to — 
\. — different problems of laboratory layout and installation. The standard Buehler 
line of two speed polishers is also available in similar ta 5 Single and three 
unit tables and unmounted units are also available. 


‘Wheel Speed. 


f METALLURGICAL APPARATUS 
Greenwood St., Evanston, Illinois 


— 
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Brush, Edward E., 


= Pratt & Whitney Div., United Aircraft 


8 to September 
8 total membership 8545 


owing 


66 get were elected from | T R A N 5 FO R M ER | 


1956, making the 


Note—Names are arranged alphabetically—company members first then individuals.-—Your 


Year Book shows the areas cove 


CHICAGO DISTRICT 

Teletypesetter Corp., E. Stanley Larson, 
chief, Development and Research Dept... 
2752'N. Clybourn Ave., Chicago 14, Ill. 
Atkins, Robert D., standards and laboratory 
American Hoist and 

Co., 63 8. Robert St., 

Suen, 


Hal, president, ARTco, 


Inc., 9120 
S. Park Ave., Chicago 19, Ill. ae. 


sales manager, Soiltest, 
North Ave., Chicago 39, 
- Davison, Suzanne, associate professor, in 
charge of textile research, School of Home 
= q Economics, University Minnesota, 
- Herrmann, Irving M., 2730 8. 10th St., 
Milwaukee 15, Wis. | ens 
Nicholas, L. J., chemist, The Putin, Co., 
11001 Cottage Grove Ave., Chicago 28, 
> Romanoff, Frank P., te 
Apollo Metal Works, 6650 8. Oak Park 


Ave., Chicago 38, Il. 
CLEVELAND DISTRICT (4) 


Inc., 4711 W. 


Aurora Gasoline Co., Soma Kurtis, director 


of manufacturing, Ave., 
a Detroit 38, Mich. 
Cleveland Builders Supply Co., The, Jay AS, 
Ehle, 1276 W. Third § 
Cleveland 13, Ohio. 
™ Operating Valve Co., Carl Halpin, 
- manager of engineering, 120 E. Golden | 
Ce ate, Detroit3,Mich, ### 2} 
Mills, Dudley W., sales manager, Composite 
J Forgings, Inc., 2300 Ww. Je Jefferson, Detroit 


NE W ENGLAND DISTRIC T (13) 
_ Harrington, Lucelia C., analytic al engineer, 


Corp., East H: artford, Conn. For mail: 
Maple A ve., Collinsville, Conn. ee an) 


NEW YORK DISTRICT 


special representative, 
Perth Amboy, N. 
Electronic Fabricators, Inc., Mitchel Sa 
Pn president, 682 Broadway, New York 12, 
King & Philip. partner, 425 
Lexington Ave., New York 
Barker, Lincoln B., Materials and Processes 
Lab., General E leetrie Co., Shaki 
4 For mail: 885 Lishakill Rd., 
_Schenectady,N.Y. 
Bettoli, Phillip S., assistant director of re- 
search, The Ruberoid Co., 


South Bound Brook, N. J 
Dorn, Charles W., 


New York 
17, N N 
Graves, Research Servi ice Dent.., 
American Cyanamid Co., W. Main St., 
Stamford, Conn. For mail: 2 Glen Ave., 
Glenbrook, Conn. 
‘Held, Kalman M.., senior se sientint, Tec hnic al 
Researe h Group, 17 Union 
York 3, N. Y. 
Hymes, I. M., motallurgict, ‘Inte 
national Business Machines Corp., Dep 
A}** 
miler! Eugene of metallurgy, 
Syracuse University, Syracuse, N. Y. 
Kozlik, Roland A., metallurgist, The Inter- 
4 national Nic kel Co., Inc., 30 ¢ Jak St., 
ne, 


_ Bayonne, N. J. 
** [A] Associate member. 


October 19 1956 © 


red by Districts. 


Derrick _ Station, Box U, Bayonne, N. J. 
St. Paul 1, Minn. Velzy, Charles R., partner, 


textile Suite 


Marshall, Carl ‘managing 
Fairmont Coal Bureau, 52> Vanderbilt 
Pettibone, John S., Corrosion Section, The 
International Nickel Co., Bergen Point 
Nussbaumer, 
Clarke & Velzy, 500 Fifth Ave., New 


NORTHERN ALIFORNIA DISTRICT 


EFFICIENT 


Horner, Arthur C., consulting engineer, 
California" St., San Francisco 18, 

Thayer, Donald P., principal engineer, dam 

design, California State Department of 

_ Water Resources, Box 1079, 


LEY DISTRICT (15) 
Knopf, Daniel P., laboratory manager, 
Brown- Forman Distillers Corp., Louis- 
ville, Ky. For mail: 118 Beechwood 
Rd., Louisville, Ky. 
‘Platz, James A., group 
? Dept. 55, North American Aviation, Inc., | 
4300 E. 5th Ave., Columbus 16, Ohio. > 
Smith, Stanley H., jr., staff engineer, Carbide 
% and Carbon Chemicals Co., Division of | 
Union Carbide and Carbon Corp., Box 
* 8361, South Charleston 3, W. Va. ay 
HILA \DE ‘LP HI A “DISTRICT 
Bik, Christian O., plant chemist, 
Cement Corp., Nazareth, Pa. 
ffe, Samuel, chief ¢ hemist, Waverly Petro- 
~ leum Produc ts Co., 3rd and Berks St., 
Philadelphia 22, Pa 
Quinn, John L., bridge denlanen, Michael 
= or Assoc jiates, 19th and Derry, Harris- 
burg, Pa. For mail: rom Marrs Hotel, 
urg, P 


PIT RGH DISTRICT. (3) 
ine Daniel E., head of testing and textile 
ee tion, Talon, Inc., Plant #4, Meadville, 


ST. LOUIS DIST RICT 9) 
DeJarnett, Omer W., chief control 
Mathieson Chemic al Corp., 
ame estern Div., 


‘designed 
tor ultrasonic frequencies a 
using the developments i in mognetic 
= od insulating materials. 


sponse: 10 Ke. to 60 Ke. 


|Primary| 
Max. |" DC per 
Application | ance |. age |Power| ‘sige 
Ohms [Ratio Watts: 


Fre wency res 


|Max. Prim. 


Imp. in Ohms 
Application Pri. | ‘Sec. 
7,600 

7,600 

7,600 

7,600 

12,400 

412,400 


Power 
Watts 
100 
100 
100 
100 
300 
300 
300 
300 
300 
300 
300 
300 
$00 
500 
500 
_ 509 
_ 500 
1000 
1000 


ULO-10 
ULO-11| PP6083 


ULO-12 transducer 
ULO-13 


ULO-30 


East Alton, Ill. 


SOU THER N ALIFORNI DISTRICT 


Alesch, Charles W., design specialist, Con- 
vair, Division “of General Dynamics) [| 
3165 Pacific Highway, San Diego 
12, Calif. For mail: 5141 Randlett Dr., 
Edward P., vice-president, | 
Narmceo, Inc., 1882 Moore St., San Diego | 
1, Calif. 
Cromeell, Charles +, agricultural 
engineer, U. S. Department of Agriculture, 
Soil Conservation Service, Box 158, Im- 
perial,Calif.§ 
Griffin, Donald director, Engineering | PP Par. 
Materials Div., S. Naval Research | |ULO-104) 8000 to 
and Evaluation Port Hueneme, | 


Calif. For mail: 11314 Gladwin listed 


X-Ray Are Hermetically Sealed. 
time a 
series 


Schneeman, Justin G., president, 
Ave., 
available. 


125, 500 
fa, 75, 300 


250, 1000 
25, 100 
75, 300 


Products Corp., 7829 Industry 


Rivera, Calif. For mail: 13320 Chandler 


SOUTHWEST DISTRICT (16) 

Allen, C. Herbert, vice-president in charge 
of production, Vitalic Battery Co., Inc., 
Amelia ‘St., Dallas 19. Tex. For 
319 Livingston, Dallas 9, Tex. al’? 


(Continued on page 


special 

These 
all reactive components and com- 

plete circuit diagrams the amplifier. 


of kits are 


rer ADDITIONAL INFORMATION 


FREED 
RANSFORMER CO., INC 


WEIRFIELD STREET, 

OKLYN (Ridgewood) 27, NEW YORK 


RCLE READER SERVICE CARD 


WRITE TO 


ato 


— 
— 
cL 
RELIABLES 
= 
(compact; 
— 
DRIVER and INPUT 
“TRANSFORMERS 
ULD-30) PP6CM6 to 4.4:1| 5 50 # 
OUTPUT TRANSFORMERS — 
Frequency response: 20 Ke. to 60 Kc. — 
12,400 7.5, 30” 170 
12,400, 25 ~ 170 
| 
- 
| 10,800, 7.9, JU = 3 
5,400 430 


mtinued from 

_ ‘Hunter, Homer A., owner, Homer A. Hunter 
Associates, Consulting E ngineers, 3708 

Abrams Rd., Dallas,Tex. 

Texas, Agricultural and Mechanical College 
of,” Order Librarian, ¢ College Station, Tex. 


“WASHINGTON (D. C.) 


Alemén, José, Plastics Section, 
Bureau of Stands ards, 
103 ‘Gay St., 


Customs 
Baltimore 


2 engineer, Virginia Council of Highway 
Investigation and Research, Thorn 


DISTRICT (10) 
Ave., Warren, Pa. [A] 
Box 400, Terminal A, Toronto Ont.,_ 
‘ITED STATES AND POSSESSIONS 
Tucson, Ariz. 
2600 S. E. Belmont, Portland 15, Ore. 
Isaac, Paul H., partner, Hammond, Collier & 
be Lake Refining. Co., Box 1889, Salt Lake 
McCormick and Sons, Ine. , Box 248, 
"Cimento Santa Rita S. A., Fleix Baldass, 
‘Beltranena, Emilio, chief engineer, laboratory q 
mala City 1, Guatemala. For = 
Cotton Textiles Industries Promotion Fund, 
Mills, Ltd., Landhi,’ nr. Karachi 22, 
Nielsen, Ltd., Izmir Cod 11/3- S., 


= John, chemical engineer, E ngineering 
q owles, Roger purchasing engineer, 
Southwest and Research Labora- 
Crichton, Robert M., applic: ations enginee 
For mail: 103 Cedar ‘Lane, Troutdale 
~ Tsaae, 4010 Stone W ay, Seattle 3, Wash. 
Jacksonville | eac ch, . F Fla. 
chief chemist, Rau Barao de 
for testing materials, Bureau of Public 
8a. Ave. 28-06, Guatemala City 
Box 2480, Damacus, Syria. 


Dept., Interelectric Corp., 1401 a 
Shell Oil Company of Canada, Ltd., 
“UN 
Honeywell Regulator Co. 
Ore. 
Loomer, Don M., laboratory supervisor, Salt 
Vance, William W.., assistant secretary, B. 
J OTHER THAN U. 8. POSSESSIONS 
275-6°, Sao Paulo, Brazil. 
Works, Guatemala, 24 Calle 3-73, Sma: 
Guatemala. [A] Lh. 
- Gani, M. H., director, Dawood Cotton 
Giiz, Hiisameddin, civil engineer, 


For Rubber “Testing 


supply molds and dies for making accurate MARKER 
tubber test strips and slabs, also molds for flex test, 


molds for ma 


we offer a line of hand tools ter wosking vot rubber 


and plastics. 


HOGGSON & PETTIS MFG. co. 


133 Brewery Sty New Haven 


Pac. Co Coast: 


‘Laboratorio de Ensaios de 


Vi 


TERN NEW YORK-ONT. ARIO 


= formerly chief chemist 


‘Battelle staff in 1941, and just recently 
had been named an assistant technical 
; director. first achieved prominence in 
all the AEC program of atomic energy when 
he served as ons ric 
erved as a consultant in the fabrica- 
Melanica do Solo, M. Pimentel dos 
Santos, chief engineer, C. P. 268, Lourenco 


Marques, Portuguese East Africa. 
Laneuville, J., chief chemist, St. Lawrence 


Ankara, Turkey. For mail: Bilge 


5/4 Y.S., Ankara, Turkey. 
“Instituto Nacional de Vivienda Y Urbanismo, 7 
Rodrigo Vargas, engineer, P lanes — y 
Obras Dept., Box 2534 San José, Costa 
Rica. 


prototype of the reactors Hanford, 
Wash. Active in many technical groups, 
ement Co., Box 1156, ‘Quebec, Saller some months ago had become 
“* member of the recently formed Sub- 
Salgueiro, Antonio Leiz, ‘director- president, | committee XIII on Specifications for Nu- 
Pedro clear Rector Structural Materials of ASTM 
‘Trouchu, Henzi, Chief chemist, Committee A-10 on Iron-Chromium, Iron-— 
Chromium-Nickel and Related Alloys. 


and Commercial Laboratories, 1449 Cres- 
sser, H. S., laboratory coordinator, N. V. William Henry Whitcomb, retired tex- 
- de Bataafsche Petroleum Mij., CSC Seer. tile chemist and instructor in chemistry, 
Badhuisweg 3, Postbus 3003, Amsterdam-_ = Norman Ave., C ranston, R. I. (August 
, 1956). His Society membership dating — 
tan 1926, Mr. Whitcomb had been very re 


N 
‘DES E Al T H S “ee active for virtually the entire period in 
Committee D-13 on Textile Materials. 
He was chairman of the group for two 
“years and rendered faithful service as 
secretary for over a quarter-century. In 
Timken’ Rolle 
Bin’) 
Bearing Co. (August 2 23, 1956). mem- ‘With an ASTM Award of Merit 
~ ber of the Society since 1936, Mr i ing “his efficient handling of the work of 
had been very active for the past 20 years — _ Committee D-13, the ¢ yg of its sts _ 
in the work of Committee D-2 on Petro- bic, ards, and stimulation of activities whic 7 
leum Products and Lubricants and many brought the committee : me the Society an — 
of the subgroups including Technical outstanding reputation for hnical 
- Committee G on Lubricating Grease and iy ac hievement in the texti ile world. Agra 
; Technical Committee K on Cutting Fluids. | Ute of Massachusetts Institute of Tec 4 
was chairman of Committee D-2 from. nology, he successively was an — 
mittee associates. gentle manner, Karl D. Williams, U.S. Navy, 
kindness, and dry humor endeared him to Ships, Washington, D. C. "(September 
Henry A. Saller, assistant tec hnical a Bureau of Ships on a number of “AST M 
director, Battelle Memorial Institute, technical groups, including Committees 
Columbus, Ohio (August 14, 1956). One Steel, A-5 on Corrosion of Iron and 
atomic reactors, Mr. Saller died suddenly — _ Constructions, and D-13 on Textile Ma- 
following attendance at an afternoon con terials. He also served a term of thre 1 
ference called by the Atomic Energy C = Committee « 
in Pittsburgh. . He Simulated Service Testing, 
0070 
below depth of 


L. Maag,, consulting engineer, 
Timken Roller Bearing Co., Canton, Ohio, 
Columbus, Ohio; 


and The Ironside C 
1 951 Mr. Whitcomb had been honored 


Committee K for a number of years. Al- affiliated with U.S. Rubber Co., Henry L. 
A! though ill in 1954 Mr. Maag app: Scott Co., and the Interlaken Mills; 


s > 
had recovered good health, and his sudden Se fac Rhode 
passing came as a great shock to his com- Island | 


; 1949 until 1955, also headed Technical 4 at MIT and the University of Miami; was 
the many members of D-2 who 1956). For the past 15 years Wil- 
were privileged to know him. - liams had represented the U. Navy 
= the country’s leading authorities on nA Steel, B- 8 on Electrodeposited Met: allic 

materials used the construction of Coatings, C-19 on Structural Sandwich 
sy, 
TOOLS, MOLDS, DIES 
and Production 


Cover Plate to ' 
be 0.50" Thick | 


1” and 


Centers 


king plastic test In addition, 


Standard ASTM dies 
cutting test tensile and tear strength 
samples and dies for slab curing carried 
in stock. Write forcatalog, = 


Write us your needs. 


s fo be 


Cavite 
0075 


Cover plate to be O50" thick 
four corners for ering md 
©, 


ap = 
— a q iG 
_ 
— 
— 
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— 
— Royal, Ine,, tos Any — 


H 


aay 


presentation nof 


ch ph: 


and electrophoresis 


outstanding chro-— 

ography. and electro- 

sis “apparatus for all 


empt has been ‘made oi include every type of apparatus that. “you may require. 
Apparatus listed ‘includes: balances, « cabinets, chemicals, colorimeter, , densitometer, 


desalter, oven, electrophoresis apparatus, filter p paper, flasks, collectors, 
jar set- 


=. 


Division of The ‘Harshaw Chemical Company 


Cincinnati 1: 13, Ohio Cleveland 6, Ohio + Detroit 28, 
Houston 11, Los A if, « Fhiladelphia 46, Pa. 


y 


ADDRESS_ 


7 


“OR F FURTHER INFORMATION ¢ CIRCLE 308 ON 


Harshaw’s NEW Chromatography Catalog 
Ag LJ iif” 
ho Ty i 
Send mea copy right awoy! = | 
| 


"NEWS NOTES ON 


is afermetton | is based on literature and statements from apparatus dibtieouse and laboratory ron houses. 


society not responsible for statements advanced in this puatication. 


of 5 in. 


Torque unit fast to 24 in. can be bent in the ma- 
NEW PRODUCTS response and high output force. It weighs hine. It also accommodates flats up to 4 in, 
3 and has an output rated at 8 and 1 in. thick in the same 
lb of force for 3 w of input Baldwin-Lima-Hamilton C 8 1214 


Blue M Electric Co 
‘Silicon Rectifier er—The av: 

comple tely new high-power recti- 

fier has been announced. _it weighs 5 Ib 


pH Meter —Pocket-size pH ‘meter sim- 
Lie pilfies pH determinations and provides a 
, new tool for simple and inexpensive pH _ 


and occupies 14 cu ft. 
100 amps, 20v. 
Bogue Electric Co 


es alworking and finishing operations. ulated current to differential transformers “pre heating, stress relieving, and he mating 
and convert their output to de for use with _ 
Lubricant-Friction-Wear Testing micrometers and &e recording potent — — 
Model LFW-1, has been developed pri-— A utomatic Temperature Control Co. 1212 
marily for testing bonded coatings, a lubri-- air circulation and temperature range to 
cation technique which is finding broad Indicator-—De 40 F (600 C) 
in all types of industrial applications. provide a compact, easily read instrument 
can also be used for liquid with minimum price and adequate per- 
formance as important features. 
The Alpha Molykote C 12 Automatic Temperature Control Co. (1213 
‘Testing Machine—A testing mz machine 
i for making cold bending tests quickly 
under loads up to 150,000 Ib has been de- 
veloped. . Low carbon steel bars up to 2 
Analytical Measurements, Inc. 1210 us) square or 2 in. in diameter in lengths 


measurements | 


Eberbach 


Take measurements, 


= 


‘ye. 
ons a very 


“dangerous” nate! 
or equipme nt. Two models 
cm. and 100 ¢ 


, $l 50. 00 nd $250. 00. 


comple te informe 
_ 


r 
Periods. 
Controlled elective 
magnetic vibration— 


no 


« e 


ion 


Screen Scale T Testing 


SCIENTIFIC | 
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E’ i carve this phrase into the to were 


ing cliffs of the Rock of Gibraltar if with d pigments! 
Every Taylor « ete ‘hed thermor meter, AS T a 


Plain, Ar mored o or -Pocket- Ty; is srecision- 
engineers are re of new Al I | 
built and expertly anneaied for minimum 
Le gibility That I asts.” tell breakage. The permanent accuracy 
he markings on our new te aylor | laboratory thermome you choose 


is assured by skilled workmanship and eX- 
as longa as the i nts pert ageing before pointing. Taylor ther- 


Ths mometers ailable with all se ales rec 


ognize red by the Bure “au of Standards. Spe Ci 


“ht a part of it!” designs are made to order for specific scien- 
‘re’s what their pride. . thei “ir pigme nt tific. research and tion purposes. 


their rroduct mean to you. 
product mean to you, PERMAFUSED mean “Le 


Y. ou can read these thermometers That I 


@ No solution you test will affect the ne your T me Hg per or write for rae LH. 
ings — not even organic except aylor Instrume ‘nt Companies, Rochester, 


R FURTHER INFORMATION CIRCLE 311 ON READER SERVICE CARD PAGE 105 
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eooRDINATE 
COMPARATOR 


Versatile, convenient instrument 
for precise, coordinate measure- 


and other objects to 2" x 4", 
Reads to 0.0001", and to 7 
. Projection and 


M2001ARS 


your ‘optical 
instrumentation problems, 


‘on Gaertner experience 
Whatever your optical instrumentation problem, 
Gaertner Scientific Coe. can probably 


= If one is not available, we are fully pic to 
and build special instrumentation. 


Gaertner has designed and built precision, scientific, * 
‘wie and measuring instruments for 60 years. W rite 
or t phone, and put | this experience to work for you. ‘| 


Gaertner Se ientific orporation 


an 1215 Wrightwood Ave., Chicago 14, Ill. iS 
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Sodium aluminum fluoride, Sodium aluminum hel 
» Sodium alu 
psenete, Sodiu 

» Sodium 
tartrate, S 

Soa inn antimonit 


bar 


Sodium 

onium phosphy 

monates, Sodium antimonides, 


 euprete, 
um ba 
gulfate, sodium 

So ai 


muth Citrets, sodium Dismuinices, ovulum bism 

in Sod 
sol, Strum outtues ite, 


"phos 
Lum 
@ chromate, 
onatocobaltate 
inate, Sodium 
Sodium 


DE ELTA CHEMICAL 


| 23 ‘West 60th St. New New York 2 
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HOW OFTEN 


TESTING 


CALIBRATED? 


frequently, to maintain true  dependa- 
bility. To achieve the ultimate in reliability, 
many manufacturers insist on periodic check-— 


keep your equipment 
“razor edge”’ accuracy. Their calibrating 
ange is from 50 to 300,000 Ibs. Certified E: 
y the National Bureau of Standards. Write 
or illustrated brochure. 


System 


Worl in Precision Calibration” 


CIRCLE 314 ON READER SERVICE CARD PAGE 
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‘should h 


tor Fuels by Motor and Re- “f aes 
“Corrosion of ‘ Non-Ferrous 
Metals STP 175 


Symposium on Impact resting 


6 of Tests of Pet -tro- 
Products (1956) ST 7-B 


for 
Methods for of Syn- 
thetic Detergents (1888-19: 56) 


8. Relaxation Properties of Steels 

a and Super Strength Alloys at 

Elevated Te (1956) 


187 
for Testing Matra | 


4916 Race Street 
Philadelphia 3, 


A. 


—————_ 
‘ia 
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| 
— 
— 
— 
— Sodium ge 138 fates, | | 
«Boa Bum nit 


r 
The MacCoull Cor rosion Test 
used for determining the corrosive effects of petroleum ton spinner baffle plates, 
lubricating oils on specific bearing metals when the _ micarta bushings, stainless steel beakers, splash guard _ 
ad test oil is oxidized in air at an elevated temperature and beaker covers. Suitable for operation on 115 volts, 
in contact with a catalytic surface. As it is desirable ey 60 cycles single phase A.C.; current capacity 26 amp. 
‘in the MacCoull Corrosion machine to reproduce the § Other voltages and frequencies to special order, = 
- eireulation of oil through a rotating bearing, spraying ys 
it into the air, contacting a catalytic surface, and re- 
eireulating through the bearing, these stipulations ie 
were maintained as much as the ad 618730 MacCoull apparatus 
apparatus as illustrated is constructed of an ecessory parts: 
aluminum block with ten beaker wells. Cartridge 618731 Spinner assembly in ineleding spinner cover 
heaters are inserted into the bottom of the block for and 65.00 
uniform heat distribution to each beaker well. The lead Br 
wires from the cartridge heaters run to a commutator din ushing, split ‘micarta... 47 
s a plate between the heating block and the base block e G18733 — ‘Stationary base plate complete with cop- 
are of approximately egrees. Toggle switches in- 
serted i in the aluminum base plate operate the various (618734 ‘Micarta beaker cover complete with 
banks of heaters, to obtain test temperatures of splash guard and chimneys.each 22.50 
350° F. In addition a thermoregulatog circuit and ae 6G ii 
50 


relay control are also installed in the bottom compart- per 100 22 
ment of the base. The top aluminum deck is equipped | We are also 
with a 1/3 horsepower heavy duty ballbearing motor ith the MacCoull-Ryder modification (Pratt & Whitney 
which drives the ten test spindles through a belt and 
2 stee aker with the stationary spindle machined as an © 

pulley arrangement. individual spinner is integral part of the beaker, Price on request, 


Send for “Labitems” describing MacCoull Corro 


20- 26 N, MOORE STREET + DEPT. 229, N. Y. 13, N. ¥ 
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| ON THE ROAD! 


Sperry’s s new ULTRASONIC CARA- 
VAN is now on a nationwide tour of | 
plants and factories 


the United States. ; 


‘The Caravan’s compact exhibits 


will demonstrate every aspect of 
ultrasonic testing and equipment 
management and engineering 
personnel. You will see all types of 
Sperry Reflectoscopes, 
ing and recording devices — in ac- i 


...in your own plant using 


samples of your own Materials | or 


at you are located in one of the na- 


tion’s larger industrial centers, 


LTRASONIC CARAVAN probably 
already scheduled to visit your aT 
plant. If not, your Sperry Repre- 
sentative will be glad to discuss the 
possibility of a visit to your plant — 
or area. Return coupon for itiner- 


Sperry Products, 
600 Shelter Rock a 
Danbury, 


Please tell me when the 
van willbe inmy area, 
Name 

Title 


CIRCLE 316 ON READER SERVICE CARD 
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New 4 Impressor—A tester 

for aluminum, aluminum alloys, copper, 

_ and othe materials inc luding 


plastics, The instrument has been de- 
signed for use on fabricated parts and 
iA assemblies as well as on raw stock. — 
Gardner Laboratory, Inc. 1222 
“Rate Gyro a nonheated 
mperature-sensitive mechanism claimed 
to maintain a linear damping over the 
ambient temperature range of —54 to 
C, the Model 36129 has a precis ion 
Generator — ry ype 1050, a a stable pote ntiometer pickoff. 
ication of digital techniques throug 
pulse control system, has been de- 
veloped, Profile Projector and Comparator— 
Corp. 
Gauge—New, 
irani vacuum gauge is stated to give _ 
direct, continuous readings from W uliam J. & Co., In 
1 to 2000 microns Hg. It measures tots 
rma New 


4 pressure of condensable vapors and per- _ aero Conductivity Gauge 


Signal Genereter and stem— 
Designed for a wide range of audio fre- 
- quency measurements with particular em- ig 
_ phasis on facilities for automatic fre- ‘ 
= ney scanning and chart recording of 


accurate optical inspection of machined 
parts, tools, gears, forms, lamp filaments, — 
and innumerable other objects. 


manent gases in a vacuum system. _ i type of thermal conductivity measuring | 
Consolidated Electrodynamics Corp. 1219 instrument has been announced. Based 
MP on the compensated thermopile principle, 
it claims accurate measurements to be 
made without the instal tm 
perature effects. 
Hastings-Raydist, 


Digital Read-Out Micrometer—Microm 
eter eliminates the source of human error _ 
in precision measurements—the mental 
interpretation of a dial or scale position 
into the digits of a decimal dimension. 

~DiceeCo. 


-up 8 1 is now from 
Generator— is designed to Alpa Dealers. The Macrostat has 


produce pulses of fractional millimicro- ble applications in copying prints, posters, ~*~ 
second duration, obtained by discharging OF pages, in small objects” 
a coaxial line into load impedance like sts vo ex act 
through a pair of discharge contacts. sale. 
Pulse is determined by Karl Heitz, Ine. 
length of the charged line. — 
Empire Devices Products 122 


Th he CLOUD an nd POUR ‘TEST CABINET 


nd F POUR TEST CABINET 


Medel 240—ASTM D 97-47 


Three hermetic removable refrigeratic 


Guaranteed for 3 — 


 *Moisture 
*No valve to get out of 


adjustment 
*Removal type sleeves 


8 sleeves at plus 25- 
a. sleeve at Zero- -plus 5 degrees _ 
 25- 30 


| 


Equipped to provide simple, fast, 


inspection: 

— wi 
| 
— | 

— &§ 
| 
| 
_ 
— iis 


nine 


"THEY HAVE SPEED, HI IGH PRECISION, AND. 


| 


be to 5 5 weighings per minute - 


of 
| 


division = division (0.5 mg) 


division (0.05 mg) 


division (0.05 m 
_ 
0.05 mg per division | Ys of division of 
optical optical micrometer. 


x 


THE ‘HIGH- SPEED PRECISION. 


1 g per scale of scale division 
‘4 g per scale of scale division 
| 


0.1 g per scale | Ys of scale division — 
division 


xi to arrange fora demonstration of the balance i in your own aso 


October 


| 
— 
| — 


= 


oe niversal Tester. Yet, this versatile instrument 


is rugged. . Instron is used in many ind stric 


to measure such characteristics as elongation, 


measure it delicately with the | Ir 


hy steresis and modulus witl 


TABLE MODEL 


INSTRON load range: 


2grams to lbs. 


THE FLOOR MODEL 
__INSTRON load ran 


For facts bo ok let, ‘write: 


ENGINEERING CORPORATION 
Mass. 


Products 
ued from page 9 90) 
= All Purpose Bench Tester—All P urpose. 


Bench Tester has an operating tempera- 
turerangeof 440 Fto—-15F. 


as 
Scanning Spectrometer is claimed 


result in a first_ order reciprocal linear 
| als spersion of 16. per mm at the exit 
slit, with a minimum resolution of 0.2 
te indard has two separ: ate outputs, one 
gine wave, the cther, a pulse output 
permit frequency checks to 20 gacycles. 


James Knights Co 


Magnetic Field new Mag- 
natest Precision Magnetic Field and 
Magnatest Coercive Force meters are 
available for the first time. The Mag- 


natest FM-200 (Precision M: ignetic Field 


Meter) is a precise instrument for meas- 

uring static D-C magnetic fields as small 


gamms i-e on 
It features a large 
sodium iodide ‘“‘well’’ crystal which ac- 
commodates a test tube or centrifuge tube — i 


containing the radioactive sample. | 
clear- Instrument & ( ‘hemie al C orp. 


foot on a diameter 


| applied instantaneously with the new 


portable physical soil testing machine. — 
(ew Olsen Testing Machine Co. 1232 


Handi-Mat—Solid polye thy lene labor: 
tory bench top protectors are now a 
able. They come in three sizes; the lar 
is 15 ft by 30 in or 
Palo Supplice, 
Submerged Specimen Cutter — * 
cut’’—the laboratory metallurgical cutter 
is specifically designed to cut under water. 
By utilizing a slow-speed wheel and 
rigidly holding the submerged sample in _ 
proper position, a perfect cut- -off is claimed. i 
Precision Scientific Co. 1234 
Specific-Gravity Test Apperatus— Rapid 
9 specific-gravity measurements in the lab- 7 
oratory are made without the technician’s 
hands coming in contact with the = 
by use of the new Royco Graviometer 
| This patented device has particular use- 
in the measure ment of ac ids, 
bering of corks, stoppe rs, and met: al parts. 
H. Sargent & Co. 
Press Fit— contest sockets | 
-0.080-in. test probes. They are 
available in three different probe sizes: 
0.040, 0.050 and the new 0.080 in, 


Machine —Fe: aturing an 18 in. 
| diam lapping plate, the Spitfire Model 
a No. 18 is designed as a versatile flat lap- | 
ping machine capable of producing micro- 
inch finishing for both small and 
size piece parts such as gauges, sliding and © 


weigh 
tm Consldation Tester—— 


ture 8” paper width with1-36 chan- 
nels, or 12” paper width with 1- 60 

channels. Available for 28v.d.c. or | 
‘115 c. operation, the 700 Series. 
has paper speeds adjustable from~ 
.030 to 144”/sec., and writing 
neds in excess of 20,000" /sec. 
sparate supply and take-up drums 
» light- weight—and 


The Heiland 119 
__ offers up to 6 channels, in any com- 
ination, of either linear- ‘integrate 
amplifiersor carrier amplifiers. Car- 
rier amplifier channels provide lin- ij 
ear frequency response from 0 to hs 
- 7000 CPS, for resistive, linear dif- 
ferential transformer, or variable. 
reluctance type transducer inputs. 
Linear-integrate amplifier channels 
provide linear frequency response 
from 5 to 3000 CPS for self- 
transducers. Provides 


a simple and accurate means of 


balancing, calibrating and measur 
and phenomeno 


fer ‘versatility, performance, and of eperetion, 
e se the Heiland d dynamic recording system pets 


| ig syste non — 


for laboratory use. | 


‘Agile 


announce seed 


Copper—Te ec al data sheet 


alves, pp many ‘other parts requiring 


Spitfire Tool Co. 


Plexigiass Boxr— —New milled 
Plexiglass Dry-Dust Box holds relative 
humidity to less than 2 per cent and gives rt 
_ the operator complete freedom and com- 
fort plus an excellent visibility. = 
Triangle Equipment Co., Inc. 


é 

Varian Tube—A miniature backward 
wave oscillator combines low power re-— 


‘quirements, small, compact size, and 1 light ' 


American Silver Co. 

_ Technical Data Sheet —Six- -page 


_ signed for modern, miniaturized equip- 

ment, the new Varian tube is 


ously tuned by changing volt: 

Make. reverse voltage 

rating per cell stamped from a new, thin-— 
ner base material has a reverse voltage 
= of 33 v rms and is approximate aa be diagrams explained the Ugine 


extrusion process. 


wock 


Beryllium Copper Alloy—) New 


- and others involved in the design 
~ weight with rugged construction. De- ba operation of heat transfer equipment using 
a at elevated pressures will be 
terested in the data contained in a four- 
page technical folder, 7’ DC 


Extrusions—Six-page folde No. TB-. 
_ 413, describes the facilities for production 
of tubular and solid shapes and by means 


d-page | Self-contained test 
CATALOGS AND LITERATURE describes the physical properties 


ow hich make this alloy particularly suited 


_ No. A-300 contains numerous tables and — 
graphs describing beryllium copper. 


illus- 
trated data sheet contains complete engi-— 
neering data on a new thermostat bimetal Me a 
It contains such items as engineering speci- 
fications, formulas for thermal de flections, 


1239 load of force. 


High Tubing —Engineers 


AC DIELECTRIC 
STRENGTH TESTER 
Conforms to ASTM 
0-149 and Federal 
Specification LP-406 
Method 4031. 
@ Plug- in interchange- 
able test jigs for we 
ASTM tests. 


e@ Completely = 


and 


chamber. 


for applications in the electrical and elec- 


Sink Drain—A cvrrosion-resistant 
os ethylene cup sink drain havin 
in. wall thickness for maximum rigic ‘ 


Everywhere” 


nd Vapor-Phase 


© Process Control in tye 


Bench or panel-mount anywhere . . . uses 

metal columns of various Jengths 

analyzes gases or 
boiling up to 300°C. 


m cOMPACT 


Only 24” x 16”x 13 temperature of cell columns, 
finest detector cell available and other 

exclusive Burrell features. You'll get un- 


expected accuracy and far 


NEW LOW PRICE faster than ever before. 


Cat. ‘No. 340-30 — $695. for Unit Ask for Bulletin 83] 
©. B. PITTSBURGH, PA, rademar' 
ELL CORPO RAT = 
a Scientific 


be 
to basic unit 


Yontin wad os 96) 


tronic fields le—ine including the these design fac- 


uw 


15,000 Vims. 


25,000 V rms. 2KVA 
25,000 V rms. SKVA | 1 


aw 

Nn 


> > 


on 


= 


$0,000 V rms. 

100,000 V rms. 

ARC [RESISTANCE 


e ‘Conforms to ASTM 
0-495 and Federal 


Specification LP-406 
Simplified opera- 
tion, includes auto- 
matic stepping and 
Improvedelectrode 
for test jig. 


ST EQUIPMENT 


Instruments me. 
erce Grove, = 
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= 
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— 
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— 


be done in in M N ul E TES of 


AECL. [GAMMA RADIOGRAPHY “MACHINE 


Cobalt 60. . Equipped w with er f 500 curies, exposure fimes 
carer reduce 


a factor of over cul curie activity. 


ma 


chine can be with 1 the source 


“After is ready for immediate use. use. 


as | the unit. is completely 


and 


ATOMIC. ENERGY © ANADA LIMI 


COMMERCIAL 
P.O. BOX 93° OTTAWA, ONTARIO, CANADA 


 GAMM 
i 

/ 


‘an 

page 94) 

tors: high al conductiv ity. (45 

per cent minimum) ; (2) service 
- temperatures of 400 F and abov e; (3) ex- 
cellent spring char: 8; 

corrosion resistance. 

~The Beryllium Corp. 


Thicago-Latrobe. 


Metals —Bulletin No. 18 dese ribes stand- 


P rice list included. 


a continuing series on laboratory glass- 

a pec and their solution. WW ork ating a are have been released. A file folder, to 
Magnesium, aluminum, titanium,  zir- 
conium, boral, and plexiglas are discussed. serie s intact, is supplied. 


Brooks & I erkins, Inc. Doerr Glass 0. 


i's MOST PRECISE 


Dial- ‘Type Extensometer 


elk 


Simple, rob 


st, practical, with ue dial division representing 
1/20 000” extension of testpiece, clearly indicating length 
‘alterations of 1/100,000". Magnification factor—1250:1. 
Mets; range of extension: 0. 1” on specimen, 20 revolu- | 
tions on dial. Instrument always in static balance about _ 
axis of testpiece—no errors due to weight of instrument bend- 
ing the specimen. Minute distortions set up while gripping 
and testing sheet and strip materials do not affect the dial 
No thy Dial is swivelled into 


r speci-- 
mens, can be used = 


Pre or ‘up 


Accessories a available: 
adaptors for round or flat micro-_ 
bars, adaptors for compression — 
tests, vibrator for dial. 
Write for Bulletin No. A-20 


shell 


e Feeds and Speeds Chart—New 
Safe Feeds: and Chi art for 


“ards for alloys, minerals, ores, and scrap. — 


Crippen & Erlich Laboratories, Ine. 2128 
« 
Glass Data Sheets- —Two data shee tsin 


be used in maintaining the data sheet 


and Facilities—72-page Bulle-_ 


= 
= outlines services and fac ilities of lead 


pectroscopy, photomic rogr: iphy, environ-| 
mental, near’ infrarec and “ultr: aviole 

Electrical Testing Laboratories, Inc. 

describes a four tube instrument: with 
illuminated background. _ 


Fisher Se ientifie Co. 
Recorder— Bulletin No. 167 describes 
the Gardner Automatic Gloss, Color and 
~ Reflectance Recorder which utilizes a 
_ modified Varian Model G-10 Gr: aphie Re- 4 
Gardner Laboratory, Inc. 


Data Booklet—A fully ated 


booklet entitled, Some Properties of Inco 

_ Nickel Alloys at Low Temperatures, has 

issued recently. The bulletin 

scribes the various w rought and cast high- 

nickel alloys used at low temperatures. 
International Nickel Co., Inc. 2133 


Freeze-Drying Equipment 
catalog includes lescriptions of new 
freeze-drying units, vacuum gauges and 
pumps, bath coolers, re frigerated centri- 

fuges, and related laboratory ame mall 
scale produc tion equipment. 

S. ine & C 0. 


ve upe motors, as rele he 
_ literature is illustrated with both photo- 
graphs and engineering drawings; de- 
tailed specifications; operating informa 
tion and representative performance data. — 
Co. 


bi Adjustable D- C Resistors New 


page Data Sheet EB2 describing adjust: able 
resistors is now available. 


ceeds Vorthrup Co. 
Microwave and UHF Test Equipment — 
98-page catalog covers a complete line of 
tes coaxial and U HF equipment, microwave 
test  equipme nt, and bolomete sand 
the ‘rmistors. Test, specification tables, 
and photographs describe existing equip- 
ment and such recent additions as fixed 
variable attenuators, high power im- 


pedanes meters, tees, fixed and_ sliding 


terminations, and UF mei dir 


The N arda teas 
Monitor rw wo-page spec ification 
describe s the Model 2715 “Nemo” a 
"ports ible battery-operated survey meter for i 
= measurement of thermal and fast neu-— 


tron fluxes from 10 to 10* neutrons per em? ; 


Nuclear Instrument and Chemical Corp. 


Catalog Digest — Describes the Panor- 
= instruments that are designed for 


applications requiring accurate high speed 
spectrum or waveform analysis, 
Panoramic P roducts, Inc. 2140 
Tester- ulletin 233 deseribes 
Precision-Blaine Air Permeability 
_ Finene ss Tester for determining the fine- 
of Portland Cement (in accordance 
with ASTM 204), pharmaceutical 
powde ‘rs other gr materials. 


(Continued on 98) 


— Catalogs and Literat di 
= 
itm 
| 
— 
a 
— 
“and quick to attach. Carbide tipped gripping 
> [| = — 
q 
sOGRIES INDUS Lar 
— Testing Machines Division, 


BET 


PICTURE OF THE MONTH 
‘THIS LARGE 400, 000 LB UNIVERSAL 


STALLED. LARGE NEW YORK Re 
SEARCH LABORATORY. IT IS MECHANI- 
"DRIVEN WITH A A_ HYDRAULIC 


‘LONG x 10’ HIGH. 
Tension, Compression, Yo oung Universal ‘Testing cover me range ot 1. 1,000 000 Ibs 5, 
a- 


+ 


Traverse, Fatigue— chines for Toreion- Creep a and Box 


oung ‘Thrust-Load We Jghing are available in pneumatic, 
draulie, or electrical models. Also color testing \ units. P hoto-elastic ma- 


Strain ages, - Young New Strain Indicators. — Static and hi-speed switching units up to “f 
200 gages per sec. Recorders—1 to 48 channels. _ Oscillograph ampli- 
Bond Checkers— fiers. Bond C heckers—check your gage a application i in 10 sec 


Paper Processor, _ M _- Young Processors automatically develop and dry up to 12” wide oscillograph 

Fi Im 1 Pre paper—with built-in leader. Young Film Processor for developing and 
im 


rocessor— -70 mm— atic. P 


4 World-F amous Kelvin Hughes _Electronic- Hi-Speed Pen Recorder—I 
at channel $795. 4 channel $995. Huggenberger Extensometers from 
Switzerland. Hi-epeed and F light Cameras. 


“Here j is the finest in priced to meet your Based on YOUNG MACHINE DIVISION 
years of specialized design and production of test equipment, Young Manufactures; 
offers you a versatility and knowledge that can solve your testing 


problems at minimum cost. If a standard machine is not the most “Planers—Shapers cA. . 
economical answer, you'll find our to design a machine Horizontal Boring Machines te 
. A letterhead request brings details . Write today. 


(Phone) BROADWAY 2. 8889 


0. 


Nac ine | 


| 
a 
4 
a 
~ — 
— 
| 
— 
| 
= 


ontinued from ssa 96) 
pact monthly public ation cove ring alumi- 


metalworking industry. 


ner is one of many new items featured i 
the latest issue. Included also are 
— mic ropipe t washer and drier, rotating 
vacuum type evaporators, : ind the rmo- 
circulator ovens, 
Schaar & Co. 


num news is being made available to “ae cusses the Tenney TR chamber especially 


Co 


concre 

materials. Included are suggested labora- 

tory layouts with equipment lists and ex- 
 cerpts from and AS sHO “speci if 

4 Soiltest 

Tee order and PTM and MTP converters 

are detailed in a 10-page folder recently 


= All three units deal with the use of 
Univac systems. 


Sperry Rand C 


Catalog No. catalog of resi 


te alt, and construc tion ‘eldaloy Pro 


MT M 


tape to transmit data for the various of America. Mr. Ludwig will supervise 


Resistors —Folder desc 

variable single and multistage resis 
Stackpole Carbon Co. 


TR Chamber —F our- ‘fol ler 
designed for accurate controlled low-high- 


and 1 relative testing. 


stance 
welding produc ts, : accessories, and ma- 
terials was made available recently. This — 


literature describes and specifies standard 


and special spot welding electrode, seam — 
welding electrode wheels, dies, back-up — 
bars, shafts, and bushings. In addition, 
illust rated and specified in this cat: log 
are Weldaloy water-cooled electrode hold-_— 


ers, _ads apters, horn-c ‘lamp- holder assem- 


TNSTRUMENT COMPANY NEWS 
Controls Corp., Milwaukee, Wis. 
Announcement was made that Remy Lud- 
_ wig has been appointed vice -president of 
the International Division of Controls C o.- 


all administrative duties Ss and m: ani: mage ment 
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—cupied its new quarters at 5521 L andy 


= Honeywell Co.,. 
Knoblauch 


a J.—A new regional sales 
offic e to service the New York area has 


Inc.. 
Laboratory recently oc- 


Laboratory, 
Md.—Gardner 


Bethesda, Md. The 


Lane, 


heac 


new 


quarters provide 15,500 sq ft of 


space. Complete facilities for manufac- 
ture of physical are 
housed here. 


H-B Instrument Co., - Phila. The 
agliabue laboratory and industrial ther- 
-mometer and hydrometer division has 
been purchased from Weston Electrical 
Instrument Corp. by the H-B Instrument 


the manufacture of s‘ientific instruments 
utilizing glass and mercury. 


Phila., Pa.—K. Russell 
been appointed sales manager for the oil 
and chemical industries for the eastern re- 
7G of Minneapolis-Honeywell Regulator 

‘o.’s Industrial Division. He succeeds 

R 


Engineering Cor N 
ngine ering: 


been opened by the Perkin Engineering _ 


Corp., El Segundo, Calif., 
Phil Diamond, president. 
-factures d-c power supplies and a-c line 
voltage regulators. District manager of 
the new office is Millard Leff 


according 


Ral 


ontir 


102) 


Automatic 


C 


Il bearing 
of sample 


ompare 


Complete Sampling Plants 


Autom atic Sampl 


pe and corrosive service. _ Wet and dry cutters. 
| Control Panel for Lacaataa iple samplers. 


to 60” 
"Simplex and Multiple 


—Price ice 

lers have extra. rigid track 


wheels assuring positive travel and 
cutter. Available in stainless steel 


4 
Bulletin 


’ Perkin manu- 


A AR A 


q 
q 
ot Philadelphia, Pa. It specializes in 4 
— 
a 
— | i 
— 
Also vailable in Capacities 
g.otren and b | 


The 
for testing the har 
ubber an ot 
aterials 


ness 


reading 
Conforms to ASTM 
-676-55 
ag 
Small enough to be 
carried In the pocket 
Furnished complete with 
leatherette 
and standard test 
block, 
: The Shore Durometer is available in various models 
for testing the entire range of rubber 


Write for FREE Descriptive Literature. 


Made by the manufacturers of the ‘‘Scleroscope”’, for testing the hardness of metals. 


INSTRUMENT & MFG. 


Sho 


. Because many of the country's 


foremost industries, laboratories, 
schools and colle haye selected — 


resses of 


fous, and with a variety of acces-— 
OF sories for testing, laminating, filtering 


‘NEW 30-Ton, 4-Post 
Lab Press 

 Exerts full 60, 000 lb. 
pressure. 10” work 
opening. 6” stroke. 

bored guide 
holes assure parallel- 

ing of platens. Re- 

movable hooting. : 

area. Accurate 
temperature reg- 


WABASH METAL PRODUCTS 


Hydraulic Division kere 1571 Morris St. 


CIRCLE 329 ON READER SERVICE 


Duisber 


KOFLER MICRO 


HOT STAGE 


~ 
2 


-KOFLER MICRO HOT STAGE, A. H. T. Co. 
A Micro Melting Point Apparatus, electrically heated, 
with stage calibrated thermometers. For determining 
corrected micro melting points by means of a mic rO- 
scope with samples as small as a single crystal, per- 
mitting continuous observation of changes in the 
sample before, during, and after melting, __ 
_ For reproduction of settings, now furnished with 
special variable transformer with stop to limit output 
to approximately 80 volts. Widely used throughout 
the world for control testing of materials such as: 


See Hot Stage, Kofler, A 

Comple te asse embly as shown in illustration, i.e., Hot Stage A 
with glass cover, two_calibrated thermometers M, and 
accessories H, Ja and Jb, D, K, E, L, P; T, and variable 
transformer but without microscope; in case, with detailed 
directions for use. For 115 volts, 50 or 60 cycles, single 
phase a a.c. only. 251.85 

6887-D. “"Thermo-Mikro-Methoden Zur Orga 
ischer Stoffe und Stoffgemische,” Third German Edition, 
by Ludwig and Adelheid Kofler, ened by Wagner, 


detailed information sent upon request. 


ARTHUR H. THOMAS CO. | 


PHILADELPHIA 5, rn 


0. BOX 779 


_ More and More Laboratories RELY ON THOMAS 


UROM T R 

a 2 || . 

CIRCLE 328 ON READER SERVICE CARD PAGE 1050 
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| You are in good company 

PRECISION BUILT +sTURDILY MADE 
| 
| 


greatly increased by by “positive 


control of specimen temperatures 


int the M Aodel DMC 
WEATHER- -OMETER 


‘constant volume of 


air ata controlled tem- 
‘perature in the 
cabinet, main- 

tains uniform 
mined specimen tem- 
peratures regardless of 
variations in room 

Automatic ‘control of 
humidities up to dew 

point is available as 


All automaticcontrols 
5 are located on the front | | 


of the Weather-— 

Ometer directly above 
door of the the 
chamber, 


vertical testing is available. Shallow containers are used for 


rs a Source of radiation is two Atlas enclosed violet carbon arcs. 
= Complete technical information on the DMC Model and 
other Weather-Ometers is contained in the new Weather- 


FADE-OMETER® 


ia Atlas Fade- Ometer has world-w wide acceptance as 


the standard machine for testing the action of sunligh o 
a. wide range of industrial products are tested daily in 
Atlas Fade-Ometers to determine the deterioration . 
materials due to the action of sunlight. 
- From 21 to 126 samples, depending on size, can 
exposed to the light of the Atlas 
Carbon Arc. Temperature is controlled automatically and 


reservoir. Operation of the Fade-Ometer_ is 
automatic, — the machine to be left in continuous 


7 humidity is furnished by evaporation from a constant water 
4 


of sunlight, both | as to intensity and 
spectral distribution. 
If your product is subject 
‘to deterioration by sunlight 
ae our engineers, with over a 
ss of a century of ex- 
perience in predetermining 
the fading of “materials, can 
Catalog with. technical 
= information on request 


ATLAS ELECTRIC DEVICES” COMPANY 
4114 N. Ravenswood Ave., Chicago 13, Ill. 
janufacturers testing for over a quarter 


be 


KLE 


orimeters 


Glass 


Glass 


| 
imeter 


Complete Ek Electrophoresis 


MANUFACTURING ‘COMPANY 


Manufacturers of Scientific Instruments 


| 179 East 87th Street New 28,N. Y. 


semi-liquid materials and vertical panels for solid materials. : Ars 


“a 


QRGE Impact Tester 


ined and 


wide linear ecules 
curately calibrated. 


= 

Medel ™ 52004, 
ranges, 30 foot- 
pounds maximum ca- 


Model TM 52010, 


3 ranges, 10 foot- 
maximum. 


kitts 


Write for Brochure 523TM 


NATIONAL FORGE & ORDNANCE CO. i 


COUNTY, PENNSYLVAN! A 


a 

— 222800 

| 
g “NATIONALS | 
— 
— 
impact point. Hammers are integral with 3 
— — | 
| 4 4 4 4 4 
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Sane 


_ANTIDOTES 


t respects the chemist’s s ‘responsibility. ‘That’ s 


our r routine pt purity tests and analytical methods are so ex 
why we are | so careful in selecting raw 
why wi we achieve uniformity, lot after lot. 


2 Gold Street, New York 8, N.Y. 

= LOS PHILADELPHIA * SAN FRANCISCO 


CANADA... MALLINCKRODT CHEMICAL works LIMITED 
MONTREAL + 


M who carries not orly the best in laboratory chemicals, but also 
Medea bend me the new Mallinckrodt AR CATALOG 


He rdness T Testers 


WILSON field service is the best we know how to it. 
a every industrial area, WILSON offices are well staffed with factory- 


trained experts who ‘practically ¢ eat hardness me. 


‘These experts help make. sure ‘that— 


the Hardness Te 


for use in tool room, 
_ department or on the production line, there 


— 


| Consultation i is as s Close as as the Phone 


Changing work conditions frequently 
for different accessories, sometimes a 
ent model of tester. A WILSON expert is never 
eves than a few hours away to make sure | 
the service you get from your WILSON 
equipment is all that you expect. i 
“a You Get Prompt Service if You Need It — 
Hardness testers must always operate at 


efficiency. WILSON owners know 


TUKON 
MICRO & MACRO 


the world’s standard of accuracy 


Wilson Mechanical Instrument 


AMERICAN CHAIN 


= TO MEET a 
EVERY. HARDNESS 


TESTING 


SUPERFICIAL 


inyl 


Hl _ According to William T. Cruse, executive 

| vice-president of the SPI, the new Vinyl 
bring about a stable, vinyl dispersions in- 

dustry; 


Ampex | Corp., Redwood City, Calif 
Robert Sackman has been elected vice- — 
president of the Ampex Corp., Redwood 
Cc ity, Calif. Sackman | attended George 
Ws ashington University and is a member 
of Sigma Tau, the Institute of Radio Ex 

- gineers, Instrument Society of America, | 
the Americ an ment Assn. 


1 The Society of the Plastics Industry, 


Inc., New York.-The formation of a _ 
Dispersions Division within the 
framework of the Society of the Plastics 
Industry, Inc., has just been announced. 


Division has been formed 


to develop specifications, physical — 
te st procedures, and performance stand- 


tion by the industry; and to evolve stand- 


: ards on viny] dispersions for eventual adop- 


arch 


ards covering vinyl dispersions used for 
both industrial and consumer applications. 


Regional Research Labora-_ 


tory, New Orleans, La.—T'wo members of 

the staff of the Southern Regional Re- © 

Laboratory, Mrs. BE. L. Skau 
Hopper r, 


4 and T. H. head of 
Analytical, Physical-C hemical and Physics 


Section, 


D.C, 


were 
recently ; 


honored in Washington, 
they received Superior 


rvice Awards from the Department 


of Agriculture for their contributions to re- 
h on the utilization of southern farms 


Applications 


thc 

_ Alamos Chapters, ASM, and the Exten- 

_ sion Division, University of New Mexico 

sponsor a timely conference on 

“Heat Tolerant Metals for Aerody-— 

namic Applications” in Albuquerque 

- January 28 and 29, 1957. Eleven per- a 

x tinent papers will be presented by 

_ speakers well qualified in this field. 

_ Preprints of the papers will 7 availa 

ble to advance registrants. J. R 
Townse nd, Past reside nt and Direct ‘tor 


Attention has been ¢ alled to inac- 
- curacies in the report on the paper by 
T Arni, B. E. Foster, and R. A. 
( ‘lev enger, National Bureau of Stand- 
ards, as published in the July issue of the — 
I'M page 20: 
‘The title should read: ‘“Automati 
_ Equipme nt and Cooper: ative Test Re- 
sults for the Four Freezing-and-Thaw- 
ing Methods for Concrete.” The 
clusion that significant discrimination | 
between aggregates was obtained only 
in the freezing-in-air and thawing-i 


water method should apply only 


nonair-e ntrained cone rete. 


| 
MI-AUTOMATIC. 
— 
 ~-4 Better 


— 


hes van 


ull 30” earance een columns, 
plus ater height to accommodate 
bigger specimen 


Machine has greater 


plates a at top) and is more resistant to = 
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General Radio instruments... 
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outstanding features. In pane! switch 
and circult modifications have mn inciuded t 
permit converient, direct ‘measure 
Proversie or d-c voite 


Excellent high-frequency response — measurements to at for dc provides input impedances in kilo-megohm range. 
least 500 Mc without need of special grounding devices, _— & Thoroughly shielded amplifier circuit and well filtered probe _ q 


probe disassembly, or external capacitors. eliminate any possibility oflargeerrorsat60cps. 
wa Measurements to 1500v — 0.1 to 150 volts, a-c in Six _ Panel and chassis may be grounded without grounding a-c, _ 
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